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AULTY lock washers, the kind that loosen under vibration, 
can seriously affect the success of any product. Don’t handi- 
cap yourself by overlooking this vital factor—play safe by using 


Shakeproof to hold every connection absolutely tight. The 
twisted teeth of this positive-action lock washer bite into both 
the nut and work surfaces and, as vibration increases, they dig 
in deeper—never permitting the nut to loosen or back off. Go 
over your product immediately, study each connection carefully 
and; at least, provide Shakeproof pro- 
tection for those parts that are most 
likely to be exposed to vibration. Free 
testing samples are gladly furnished— 
write for yours today! 
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Just off the press—our new 1935 catalog tells you 
how to solve your locking problems. Also illus- 
trates and explains other patented Shakeproof 
products—a truly valuable book—send for your 
free copy today! 
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600 at SAE Summer Meeting 


Power Plants Featured in 
Broad Technical Program 


by Don Blanchard 


Editor, 


Automotive 


Industries 


WHITE SULPHUR SPRINGS, June 20—Power plant problems 
occupy a dominant position at the technical sessions of the Summer 
Meeting of the Society of Automotive Engineers being held here this 
week. Other topics of major interest include riding qualities, auto- 
motive legislation, and extreme pressure lubricants. 


Attendance is close to the 600 mark 
and the technical sessions have drawn 
relatively good crowds despite oppres- 
sive heat and the manifold attractions 
of the place. 

The meeting started off Sunday eve- 
ning with the 30th anniversary dinner 
with William B. Stout, president, presid- 
ing and a speakers’ list of eight past 
presidents, consisting of Alden, Vincent, 
Beecroft, Little, Wall, Bachman, Dickin- 
son and Scaife. Following the dinner, a 
short business session was held at which 
the membership approved a _ constitu- 
tional amendment giving past presidents 
paid-up life memberships at the end of 
their term on the council. The amend- 
ment will not be voted on by mail ballot. 

Applications for the establishment of 
a new section at Hartford, Conn., and 
for a student activity at Oregon State 
College, were approved by the council in 
session here. The council also approved 
a National Production Meeting to be held 
in Cleveland, September 18-19, during 
the Machine Tool Show, and a National 
Tractor Meeting in Chicago, October 11 
and 12. There is a possibility the trans- 
portation and maintenance activity may 
also stage a meeting in Chicago im- 
mediately prior to the tractor session. 

Since many of the papers are digested 
elsewhere in this issue, it is unnecessary 
to cover them here. Mention should be 
made, however, of papers by W. R. Gris- 
wold of Packard, and by W. S. James of 
Studebaker. 

In the former, Mr. Griswold described 
important experimental work done by 
Packard using photo-electric methods to 

(Turn to page 816, please) 
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Sales Minimizing 


Clean-Up Problem 


by Harold E. Gronseth 


Detroit News Editor, Automotive Industries 


Despite the heavy production of the 
motor industry this year, its retail out- 
lets, on the whole, are in better inven- 
tory position than a year ago with stocks 
now on the downtrend. The production 
rate is easing faster than the retail sales 
rate as the industry goes into the sum- 
mer months and unless the relation be- 
tween the two changes, no serious clean- 
up problem is in sight. This does not 
mean that certain spots will not need 
correction or that all companies will 





Alvan Macauley 


Packard president elected to head 
AMA for seventh consecutive term 











have smooth sailing. Some may need 
to exert a little extra pressure, but the 
over-all picture is good. 

As nearly as can be determined at this 
time dealers have roughly a five weeks’ sup- 
ply of cars and trucks on hand, on the basis 
of current rate of sales. Passenger car 
stocks are estimated at not much over 300,- 
000 units, while truck stocks probably are 
in the neighborhood of 64,000 units. One 
large producer had only a 23 day supply at 
the end of May while another had a 30 day 
supply. A few dealer organizations still 

(Turn to page 817, please) 





Macauley Heads AMA for Seventh Term; 
Estimate 3,525,000 Unit Output in ‘35 


Alvan Macauley, Packard president, was 


reelected president of the Automobile 
Manufacturers Association for his seventh 
consecutive term at a meeting of the asso- 
ciation held Wednesday in the General 
Motors Building, Detroit. Other officers 
elected for the coming year are Alfred H. 
Swayne, General Motors, first vice-president; 
C. W. Nash, chairman, Nash Motors, vice- 
president of Passenger Car Division; A. J. 
Brosseau, Mack Truck president, vice-presi- 


dent of Commercial Car Division; Byron C. 
Foy, DeSoto president, secretary; Fred J. 
Haynes, treasurer; Pyke Johnson, vice- 
president in Washington, and Alfred Reeves, 
vice-president and general manager. 

Production reports presented at the meet- 
ing indicated the largest production year 
since 1929. Based on.factory sales reports 
to date and.estimates for the remaining half 
of this year it is expected output will reach 
a total of 3,525,000 cars and trucks. 
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A transcontinental economy run with a 
Diesel-engined car was started upon at New 
York this week by C. L. Cummins, president 
of the Cummins Engine Company, Colum- 
bus, Ind. The first leg of the run took him 
to White Sulphur Springs, W. Va., to the 
S.A.E. summer meeting. 

The car driven by Mr. Cummins is an 
Auburn model 8-51 convertible phaeton in 
which the original eight-cylinder engine has 
been replaced by a new model of Cummins 
Diesel engine. This engine is an all-alumi- 
num type, the integral crankcase and cyl- 
inder block being an aluminum casting and 
the cylinder head as well. The engine has 
six cylinders of 354 in. bore and 5 in. stroke, 
which makes the piston displacement 331.4 
cu. in. (as compared with the 279.9 cu. in. 
of the original engine). It develops 85 hp. 
at 2200 r.p.m. and with accessories weighs 
900 Ib., or a little over 10 lb. per hp. Both the 
inlet and the exhaust valves have a diam- 
eter of 156 in. ; 

There are seven main bearings on the 
crankshaft, of 3% in. diameter, and the 
camshaft, which is driven through helical 
gearing, is also supported in seven bearings, 
these latter being 1% in. in diameter, with 
the exception of one, which is of 1% in. 
diameter. The connecting rod has a center- 
to-center length of 9% in. and a big-end 
bearing of 256 in. in diameter by 2 in. long. 
The full-floating piston pin is of 1% in. in 
diameter. Main bearing caps are of I sec- 
tion and are held in position by alloy steel 
studs. There are four rings on each piston, 
including one oil ring. The engine has a 
No. 3 flywheel housing of aluminum. 

A cradle-mounted generator is fitted, of 
225 watts output, together with a flange- 
mounted starting motor. The electrical sys- 
tem is 12-volt, the change-over from the 


Cummins Making Transcontinental 


Economy Run in Diesel Engined Car 


original 6-volt system having been effected 
by adding another 6-volt battery and con- 
necting it in series with the original one, 
and replacing the 6-volt by 12-volt bulbs. 
The fuel pump, governor and lubricating 
pump are built in a unit with the fuel dis- 
tributor, of aluminum. 

The car has the Auburn dual-ratio rear 
axle, with a high-speed ratio of 2.65 and a 
low-speed ratio of 4. In the high-speed ratio 
a high road speed is obtained at a very 
reasonable engine speed. The-engine, being 
almost entirely of aluminum, weighs only 
between 50 and 75 lb. more than the Au- 
burn engine, and no changes were made in 
the chassis springing and the shock ab- 
sorbers. It is claimed to idle at the same 
speed as the Auburn. 

Engine vacuum is required to shift the 
rear-axle change gears, and to this end a 
valve has been provided in the intake mani- 
fold which is operated by means of a pull 
button on the dash. The valve is closed 
momentarily when the shift is to be made. 
This is said to have worked out quite satis- 
factorily. 

A fuel mileage of between 25 and 30 is 
expected on the trip. 


Borg-Warner Buys 
Calumet Steel Co. 


Corporation to Operate 

Company as Subsidiary; 

Names Ingersol President 

The Borg-Warner Corp. has purchased all 

the capital stock of the Calumet Steel Co. 

of Chicago. The corporation will operate 
the steel company as a subsidiary. 
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The 350 cars supplied the Shriners’ Convention in Washington, D. C.., 
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by the General Motors Corp., are used to form a huge GM on 
Bolling Field. The letters are four hundred feet high and measure 
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a thousand feet across 








R. C. Ingersol, 
Ca!'umet President 


Upon completion of the transaction the 
Calumet Steel Co. elected Roy C. Ingersol, 
president of the Ingersol Steel and Disc di- 
vision and a director of Borg-Warner, presi- 
dent. F. G. Carrel, formerly secretary of 
Calumet Steel, was elected vice-president, 
and Matthew Keck was elected secretary and 
treasurer. 

Present directors of Calumet are: R. C. 
Ingersol, F. G. Carrel, S. L. Ingersol, Frank 
Matthiessen and S. C. Davis. The board will 
be enlarged in the near future to include 
with others, Harold G. Ingersol, it is learned. 

The steel company will continue, it is an- 
nounced, to manufacture steel bars, shapes 
and various products rolled from standard 
section tee rails and axle steel. 


Uses Automobile to Test 
Plane Direction Finder 


A new aviation radio compass designed by 
William P. Lear, young New York radio 
engineer, has been adopted by the Depart- 
ment of Commerce for use in its latest 
“blind flying” experiments. 

Mr. Lear tested the efficiency of his de- 
vice before installing it in a plane by mount- 
ing a complete unit in a Plymouth sedan. 
The inventor said he selected the Plymouth 
because of its freedom from vibration due 
to the engine’s floating power mountings. 
The new radio compass is described as an 
ordinary superheterodyne receiver plus 2 
few direction finding gadgets and including 
the loop antenna, which was mounted on 
the roof of the car. The whole unit weighs 
no more than 40 pounds. The receiver was 
carried on a small shelf attached to the back 
of the car’s front seat. Mr. Lear reported 
that his car rode the radio beam in hun- 
dreds of tests over a period of several 
months along the Atlantic Seaboard. . 

Once aloft the pilot switches on his re- 
ceiver and tunes in a regular broadcasting 
station at the nearest major city along his 
route. He watches a luminous hand, moving 
in a 100 degree arc, which points directly 
toward the city whose broadcast is being 
received. The plane is then oriented s0 
that the hand points to dead center on the 
arc. 
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Some substitute for the Automobile 
Labor Board, whose existence was ter- 
minated last Saturday, is needed and 
eventually will come, in the opinion of 
labor leaders. A board mutually agreed 
upon and financed equally by manage- 
ment and workers is considered a possi- 
bility. At least many of the workers 
are thinking along these lines. The 
AFL favors a Government agency. 

Generally speaking, organized labor is 
glad the old board is out of the way. 
The Federation, which officially repudi- 
ated it, has long held that labor was 
not adequately represented on the ALB, 
while other organizations felt the Board 
was ineffective. The bargaining agen- 
cies set up by ALB elections will con- 
tinue to function. Representatives at- 
tending the meeting of the officers 
association last Saturday expressed 
themselves as determined to carry on. 
Independent unions may evolve from 
some of the agencies. A trend in that 
direction is apparent. The bargaining 
agency at the Dodge Bros. main plant 
already has formed a union known as 
the Automobile Industrial Workers As- 
sociation with a membership of 15,000. 
There are 53 locals which correspond 
with the departments from which repre- 
sentatives were elected to the bargaining 
agency. Dues are 50 cents a month. 
The organization’s constitution is under- 
_ stood to have been adopted and is ready 
for printing. Chevrolet workers in De- 
troit are said to be considering a similar 
move, and representatives are looking 
into the feasibility of joining with the 
Dodge union. 

A competitive struggle between the estab- 
lished unions for control of the bargaining 
agencies in the various plants is in the 
ofing. The Associated Automobile Work- 
ers, offshoot of the AFL, is planning to 
stage a labor forum in Detroit some time in 
July, considered to be the opening gun in 
the battle to annex the plant organizations. 
The Detroit office of the AFL is preparing 
an official call for a duly constituted con- 
vention of United Automobile Workers Fed- 
eral Unions in Detroit starting Aug. 28. 
The Federation headquarters in Washington 
is sending a questionnaire to the several 
federal labor unions, of which there are 180 
locals embracing employees of the automo- 
bile and automobile parts industry, to ascer- 
tain definitely whether or not these organized 
workers now desire an international union 
and feel capable of assuming responsibility 
in directing the affairs of one. If such a 
union is desired the convention will be held 
and charters granted. 

Meanwhile the AFL may have to contend 
with internal troubles. A left wing Federa- 
tion group, said to be under Communistic 
leadership, held its first organization meet- 
ing in Detroit last week. 
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Struggle Between Unions for Bargaining 
Agency Control Seen as ALB Terminates 


Competent observers believe that ultimate- 
ly one big union of automobile workers will 
be formed using the bargaining agencies as 
a nucleus and probably absorbing at least 
one of the existing independent unions. They 
do not concede the AFL the dominating 
position in the automobile field for two 
reasons. In the first place, an outstanding 
characteristic of automotive workers’ organi- 
zations is the desire for autonomy of action 
and they are therefore opposed to surrender- 
ing to AFL direction. Secondly, many auto- 
motive workers are former coal miners who 
have had unhappy experiences with the AFL 
and do not take kindly to the federation’s 
organizing efforts. 

Hailed at its formation as a “framework 
for a new structure of industrial relations,” 
the ALB during its fourteen and one-half 
months of existence is believed to have 
brought a closer relationship between em- 


- ployer and employee. 


Besides establishing bargaining agencies 
in 63 plants by means of plant elections in 
which 86 per cent of the 191,618 eligible 
employees participated, the ALB left, briefly, 
the following legacy to the industry—a con- 
stitution was drafted for the bargaining 
agencies listing their powers and the duties 
of employers and employees in bargaining 
activities, seniority rules were established 
for hiring and laying off employees. The 
Board also assisted in maintaining peace in 
the industry, settling 11 strikes in the first 
few weeks of its existence. It handled more 
than 2000 cases of alleged discrimination 
brought by unions or individuals, returning 
many workers to their jobs. 


Bendix Buys H-T Corp. 


The Bendix Aviation Corp. has purchased 
the assets of the Hurley-Townsend Corp., 
manufacturer of aircraft spark plugs. It is 
understood this company will shortly be 





A view of the radio 
compass designed 
by William P. Lear 
and tested on a 
Plymouth prior to 
acceptance by the 
Department of 
Commerce 
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merged with the Scintilla Magneto Co., Inc., 
a Bendix subsidiary, at Sidney, N. Y. A new 
line of aircraft spark plugs to be known 
as the “Bendix H-T” will shortly be placed 
on the market. 


White Export Headquarters 
Returned to Cleveland 


Export headquarters of The White Motor 
Co. have been re-established at the home 
office of the company in Cleveland, under 
Robert L. Boughton as export manager. For 
the past two years, the Studebaker Export 
Corporation of South Bend, Ind., has han- 
dled the overseas activities of White. Prior 
to this, Mr. Boughton held the position to 
which he has been reappointed. 


SKF Issues New Edition of 
Engineering Data Sheets 
SKF Industries, Inc., Philadelphia, has 


covered a wide scope of bearing information 
in its 76-page edition of Engineering Data 
Sheets just off the press. 

Subjects include index of bearing types; 
selection, mountings and lubrication of ball 
and roller bearings; self-aligning ball bear- 
ings; single row ball bearings; double row 
ball bearings; spherical roller bearings; cy]- 
indrical roller bearings; ball thrust bear- 
ings; conversion tables; transmission appli- 
ances; district offices; and tables showing 
principal dimensions, shaft fits and toler- 
ances, housing fits and tolerances, remov- 
able sleeves, shaft locknuts and lockwashers, 
corner radii and shaft fillets. 


Thermoid Sales Gain 


Sales of the Thermoid Company, Trenton, 
N. J., and its wholly owned subsidiaries for 
the month of May showed a decline of 5 
per cent compared to the month of April, 
1935, but were over 18 per cent ahead of the 
month of May, 1934. For the first five 


months of 1935 sales have been over 23 per 
cent in excess of the same period of 1934. 
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House Passes 


Wagner Bill 


Efforts to Legalize 
"Company Union" Fail; 
| Major Change Made 


Changed only in one essential from the 
Senate version the House of Representatives 
Wednesday passed the Wagner-Connery 
Labor Disputes Bill. This change, made 
through an amendment offered by Repre- 
sentative Ramspeck of Georgia forbids the 
National Labor Relations Board to fix as a 
collective bargaining unit a group of em- 
ployees of more than one employer. The 
amendment was strenuously fought by Rep- 
resentative Connery in charge of the bill on 
the floor of the House, but was adopted by 
a vote of 127 to 87. 

The Ramspeck amendment is of prime 
importance to the labor backers of the bill 
and already there is crystalized evidence 
that strong efforts will be made to defeat it 
when the Senate again takes up the measure 
to consider the changes. Mr. Ramspeck also 
led the successful fight to delete from the 
Bill the words “as an independent agency 
in the executive branch of the government.” 
The Senate-passed version, and that ac- 
cepted by the House, created an independent 
agency to administer the measure when it 
shall become law, while the Connery ver- 
sion placed enforcement and administration 
within the Department of Labor. The sum 
total of the changes made in this respect is 
that the Bill now merely creates a board. 
The opponents of placing administration in 
the Labor Department argued on the ground 
that such a constituted board would create 
the presumption that its deliberations would 
be prejudiced on the part of labor. 

In essence the bill restores the rights con- 
ferred upon labor by the moot and much 
disputed Section 7a of the Recovery Act. 
Upon this important point several Congress- 
men led a fight against approval of the 
measure on the grounds that it was wholly 
unconstitutional, dubbing it a “legislative 
lemon” and declaring that “it sold labor a 
gold brick.” Opposition speakers contended 
that the same reasoning of the Supreme 
Court in the Schecther decision in defining 
interstate commerce would invalidate the 
Wagner-Connery measure as soon as it was 
applied to a labor dispute not directly con- 
nected with an interstate dispute. 

Efforts to include in the bill an amend- 
ment which would have permitted the con- 
tinuous existence of so-called “company 
unions” was beat off by Representative Con- 
nery and other party whips. The bill as now 
drawn practically outlaws this type of em- 
ployee organization. 


Col. Root Sales Manager 


Seneca Falls Machine Co. 


Col. V. A. Root has been appointed sales 
manager and Joseph H. Flather chief en- 
gineer of the Seneca Falls Machine Co., 
Seneca Falls, N. Y. The announcement of 
these appointments has just been made by 
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E. R. Smith, 
manager. 

Colonel Root was for many years sales 
manager of the W. F. & John Barnes Co. of 
Rockford, Ill., and Mr. Flather was formerly 
president of the Flather Co., Nashua, N. H. 

George E. Fogarty, European sales man- 
ager of the Seneca Falls Machine Co., who 
has been spending several months in the 
United States, is returning to his European 
headquarters in Paris. 


vice-president and general 


Export Men Estimate 
500,000 Units in ’35 


Fall Announcements Held 
Aid to Overseas Business 
by Graham's AMA Committee 


Fall announcement of new car models will 
prove a stimulus to automobile export trade 
in the opinion of members of the Export 
Committee of the Automobile Manufacturers 
Association who held a two-day meeting in 
Detroit this week. The new introduction 
date, they pointed out, will coincide with 
the best selling season in countries below 
the equator which take 53 per cent of 
American automotive exports. 

The meeting of the export managers was 
for the purpose of extending and intensify- 
ing the committee’s support of the Ad- 
ministration’s program of negotiating trade 
agreements with foreign nations under the 
most-favored-nation principle which has 
brought a heavy increase in automobile ex- 
ports during recent months, according to 
Robert C. Graham, chairman. 

It was estimated that motor vehicle ex- 
ports this year would reach 500,000 units. 
After a continuous decline from July, 1929, 
to March, 1933, foreign shipments of Ameri- 
can cars have shown steady increase, re- 
covering 40 per cent to 45 per cent of peak 
volume. The most pronounced improve- 
ment in foreign markets is shown by South 
Africa, Australia and New Zealand. 





Senate Approves 


Security Measure 


Clark Amendment Permits 
Employers to Maintain 
Own Private Pension Funds 


With one drastic difference, the inclusion 
of the Clark amendment permitting em. 
ployers to maintain private pension funds 
and excusing them from the taxes set up 
by the bill, the Senate Wednesday passed 
the Wagner-Lewis Bill, popularly known as 
the Omnibus Social Security Bill. 

With the exception of the Clark amend. 
ment, which protagonists of the measure 
said would encourage employers to limit 
jobs to young people and then discharge 
them before they reach pensionable age, the 
bill as approved by the Senate was sub- 
stantially the same as that passed by the 
House some weeks ago. The measure now 
contains compulsory old age pension provi- 
sions, unemployment insurance, aid to de- 
pendent mothers and children and aid to 
the blind. The Senate eliminated that sec- 
tion of the Bill which would have permitted 
about 22,000,000 workers, professional 
people and those self-employed, to buy 
voluntary annuities through the government. 

Respecting the compulsory annuity sec- 
tion the Senate retained the provisions levy- 
ing a tax upon both employer and employee. 
The tax upon employees, those receiving 
$3,000 or less annually, is one per cent for 
the years 1937 to 1939; one and one-half per 
cent for 1940-1942; two per cent for 1943- 
1945; two and one-half per cent, 1946-1948 
and three per cent per annum after 1948. 
The same tax rate applies to employers and 
the tax is to be deducted from workers’ 
wages by the employer. 

In the matter of unemployment insurance 
the whole tax is placed upon the employer 
who will be required to pay a tax of one 
per cent during 1936; two per cent for 1937 
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C. L. Cummins checks his Diesel powered passenger car before the start 
of his transcontinental economy run. He called enroute at White Sulphur 


Springs to visit the SAE Summer Meeting 
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and beginning Jan. 1, 1938. the rate will 
he three per cent. This will be an excise 
tax leviel upon payrolls of employers who 
jave four or more persons in their employ. 
4s in the case of compulsory annuities the 
provisions include only those workers whose 
annual wage is $3,000 or less. 

According to the language of the measure 
as passed by the Senate the term “employ- 
ment” is not applicable to agricultural 
labor, domestic service in private homes, 
casual labor not in the course of the em- 
ployer’s trade or business, Federal em- 
ployees or employees of a political subdivi- 
sion; or employees engaged by religious, 
charitable, scientific, literary or educational 
organizations. 


Truck Operators Vote 
Eastman Bill Support 


Attended by 100 truck operators from 27 
states. the American Trucking Association. 
Inc.. at a meeting on Monday and Tuesday 
at the Mayflower Hotel, voted to continue 
support of the Eastman motor vehicle regu- 
latory bill. At the same time the legislative 
committee was given practically free rein 
to get the best possible legislation in the in- 
terest of the industry. 

Effort will be made to get the Eastman 
Bill through the present session of Congress 
with desirable amendments. One amend- 
ment would provide for a separate division 
in the Interstate Commerce Commission for 
administration of the measure. Another 
provosed prov‘sion calls for specific coopera- 
tion of the industry organization in enforce- 
ment and assistance in administration of the 
bill if it becomes a law. 

The group also considered a bill proposed 
to incorporate the old code regulations with 
a view to strengthening rate provisions. 
While it is hoped this bill mav also be en- 
acted at the current session of Congress it 
is realized that it may have difficulty in 
being passed in view of the existing legisla- 
tive jam. There is, of course, no assurance 
as yet that the bill will receive administra- 
tion endorsement. 

The bill to continue code provisions, with 
tightened rate regulation, would, if enacted, 
be under the jurisdiction of the ICC and 
would require its approval as to rates. 


Hance Hupp Adv. Mor.; 
Account to Stack-Goble 


The Stack-Goble Advertising Agency of 
Chicago has taken over the advertising ac- 
count of Hupp Motor Car Corp. The 
agency’s Detroit branch is headed by Cliff 
Knoble, formerly advertising manager of 
Chrysler Corp. Robert Hance, who formerly 
handled advertising and sales promotion for 
Hupp’s Philadelphia distributor, has been 
made advertising manager of Hupp. 


Clifford Joins Gar Wood 


E. C. Hancock, general manager of Gar 
Wood, Marysville, Mich., has announced the 
appointment of J. E. Clifford as general sales 
manager. Mr. Clifford is widely known 
through his years of association with the 
motor hoat industry. 
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J. N. Bauman 


New General Sales Manager of 
White Co. 





McMullan, Geiger Join 
International Nickel Co. 


Two additions to the development and 
research staff of the International Nickel 
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Co., Inc., have been announced by A. J. 
Wadhams, manager. They are O. W. Mc- 
Mullan, who will be attached to the com- 
pany’s laboratory at Bayonne, N. J., and 
Harold L. Geiger, who joins the department’s 
field staff. 

Mr. McMullan was formerly chief metal- 
lurgist at the Timken Detroit Axle Co. and 
prior to that was associated with Studebaker. 
Mr. Geiger has been with the Inland Steel 
Co. in the operating and metallurgical de- 
partments and the Wisconsin Steel Co. as 
chief metallurgist. 


European Makers Swing to 
Streamlining, Mitchell Says 


W. Ledyard Mitchell, chairman of Chrys. 
ler Export, has returned to Detroit from an 
extensive tour of European countries where 
he went to study the conditions of the auto- 
mobile industry. Mr. Mitchell visited En- 
gland, France, Belgium, Holland, Luxem- 
bourg, Germany and Switzerland. 

European car makers are rapidly swing- 
ing to streamlined designs, Mr. Mitchell 
says. Some manufacturers such as Maybach- 
Zeppelin and Tatra have already adopted 
extreme aerodynamic designs, while others, 
such as Renault, have not progressed as far 
in that direction as we have in this country. 


Reorganized NRA to Study Effects of 
Code Abolition; Roberts, Delaney Stay 


Issuance of an executive order by Presi- 
dent Roosevelt setting up an organization 
to carry out the skeletonized NRA until 
April 1, 1936, as provided by the Joint 
Resolution passed by Congress; appoint- 
ment of new administration officers and a 
request from the President that NRA off- 
cials create an impartial board to study the 
effects upon industry and commerce of code 
abolition marked the National Recovery Ad- 
ministration activities during the past week. 

This reorganization of NRA is the third 
through which it has gone since its incep- 
tion. Now, in its skeletonized form of a fact- 
finding agency, NRA returns to its original 
direction by a single head. The new ad- 
ministrator is James L. O’Neill, former 
vice-president of the Guaranty Trust Co. of 
New York, and who for some months past 
has been functioning as Control Officer of 
NRA. 

Fitted closely to the sweeping limitations 
laid down in the Supreme Court decision 
in the Schecther case, the resolution con- 
tinuing NRA’s life to next April provides 
for voluntary trade agreements for fair trade 
practices based upon the requirements of 
Section 7a together with the Borah amend- 
ment barring agreements in violation of the 
anti-trust laws. 

At the same time Mr. Roosevelt issued 
his continuing order he also issued an ex- 
ecutive order abolishing the National In- 
dustrial Recovery Board and recreated the 
office of Administrator of the National Re- 
covery Administration, the office to which 
Mr. O’Neill was appointed. The order also 
provided for the establishment of a Division 
of Review to be headed by Leon C. Mar- 








shall; a Division of Business Cooperation 
with Prentiss L. Coonley as director; an 
assistant to the administrator to represent 
labor, the appointee to this position is 
George L. Berry. 

An advisory council, consisting chiefly of 
the officers of the NRA, also was created 
with the following additional members: 
Charles Edison, Howell Cheney, Philip Mur- 
ray, William Green, Emily Newell Blair and 
Walton H. Hamilton. 

There is a strong labor representation in 
the group of men and women. Mr. Berry is 
president of the Printing Pressmen’s Union 
and of the six other members of the coun- 
cil two beside Mr. Berry are members of 
the American Federation of Labor. They 
are William Green, AFL president; Philip 
Murray, vice-president of the United Mine 
Workers of America. 

Jo G. Roberts, Deputy Administrator in 
charge of the automotive codes under NRA, 
and Joseph F. Delaney, one of the veterans 
of that department who served as Adminis- 
tration member of the Motor Vehicle Retail- 
ing Code Authority, will have definite places 
in the “Midget NRA” setup which was 
being worked out following the passage of 
the Senate Joint Resolution early this month. 

Whatever powers of enforcement remain 
so far as the continuation of the principles 
of Section 7a are concerned rest with the 
National Labor Relations Board, once ter- 
minated by the President, but revived in 
anticipation of the passage of the Wagner 
Labor Disputes Bill. However, this board 
is to be short lived by the President’s order, 
for he continued this board only until 
July 1. 
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Business in Brief 


Written by the Guaranty Trust Co., New 
York, exclusively for Automotive Industries 


General business continued to improve last week as the confusion growing out 
of the Supreme Court’s NRA decision tended to subside. The heavy industries, 


excepting steel, were more active. 


Car Loadings Gain 


Railway freight loadings during the 
week ended June 8 totaled 630,836 cars, 
which marks a gain of 65,494 cars above 
those during the preceding week, an in- 
crease of 14,086 cars above those a year 
ago, and an increase of 61,679 cars above 
those two years ago. 


Dept. Store Sales Off 


Department store sales during May 
were below those in the corresponding 
period last year. The Federal Reserve 
Board’s adjusted index stood at 76, based 
on the 1923-25 average as 100, as against 
73 for the preceding month and 82 for 
March. The current figure is 1 per cent 
below that a year ago. 


Food Prices Steady 


According to the Bureau of Labor 
Statistics, retail food prices during the 
two weeks ended May 21 declined 0.3 
per cent. Food prices as a whole are 
at about the April, 1931, level. 


Current Output Up 


Production of electricity by the electric 
light and power industry in the United 
States during the week ended June 8 
was 4.2 per cent above that in the cor- 
responding period last year. 


More Crude Produced 


Average daily crude oil production for 
the week ended June 8 amounted to 2,- 
643,300 bbl. as against 2,575,900 bbl. for 
the preceding week and 2,571,400 bbl. 
for a year ago. 


Bituminous Mining Gains 

Production of bituminous coal during 
the week ended June 1 amounted to 6,- 
760.000 tons, which marks an increase 
of 370,000 tons above that in the preced- 
ing week. Production of anthracite 
amounted to 1,240,000 tons, which is 
10.3 per cent above that the week before. 


Fisher's Index 


Professor Fisher’s index of wholesale 
commodity prices for the week ended 
June 15 stood at 82.3, which is the same 
as that for both a week and two weeks 
earlier. 


Federal Reserve Statement 


The consolidated statement of the Fed- 
eral Reserve banks for the week ended 
June 12 showed no changes in holdings 
of bills discounted, bills bought in the 
open market, and government securities. 
Monetary gold stocks increased $100,000,- 
000, and money in circulation declined 
by $21,000,000. 








Jenkins Plans Speed Test 
in New Duesenberg Special 


With European racing stars planning to 
invade the United States this summer in 
quest for new world speed marks, Ab Jen- 
kins, America’s No. 1 record holder, is plan- 
ning to “jump the gun” on them in the 
next few days with a brand new Duesenberg 
Special. 

An official sanction for the speed trial at 
Bonneville Salt Bed near Salt Lake City, 
Utah, has been issued by the Contest Board 
of the American Automobile Association, 
national governing body of speed competi- 
tion. According to Ted Allen, secretary of 
the Contest Board, Jenkins’ attempt will be 
made within the next two weeks as soon as 
Bonneville is dry of its present shallow layer 
of water. 


New Harmsworth Challenge 
Expected From England 


A new Harmsworth challenge is expected 
next year from England by the American 
Officials of the 


Power Boat Association. 
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association say they have received advices 
that a new challenger is being built in En- 
gland and that it will be piloted by Sir 
Malcolm Campbell. In view of this situation 
the Detroit Gold Cup Committee has aban- 
doned its plans for an international motor 
boat regatta over the Labor Day week-end. 

Despite the report that Sir Malcolm will 
guide the new challenger there is some 
doubt among motor boat officials here on 
that score inasmuch as he is said to be pre- 
occupied with a new attempt to break his 
own world’s automobile speed record on the 
Salduro Desert near Great Salt Lake and his 
lack of experience at this other form of 
competition. 


Chrysler Ships Exports 
Direct From Detroit 


Carrying a full cargo of Chrysler-made 
motor cars, the S.S. Solar left late last week 
for Swedish and Norwegian ports and 
brought Detroit another ship closer to its 
realization of becoming an ocean port of 
increasing significance. The Solar is the 
second ship in three weeks to carry a 





Chrysler cargo from inland Detroit to its 
overseas destination. Its cargo consisted of 
236 units. The greatest number of them 
were boxed. Built-up and knocked-down 
units also comprised the cargo. 

The S.S. Vigor, which cleared for overseas 
ports a few weeks ago, carried 306 Chrysler 
Motors units. The trip marked the ship’s 
maiden voyage. It was built in Sweden for 
the special purpose of carrying automobiles 
and for navigation up the St. Lawrence and 
into shallower waters to Detroit. The cargo 
of the Vigor was consigned to Svenska Bil. 
fabriken, and to Philipsons Automobile, 


A-B, Chrysler Motors distributors in Stock. 
holm. 


Calls Truck Superior 
As Modern Transport 


Eastman Says Motors Are 
Better Equipped to Meet 
Present Business Demands 


The superiority of the motor vehicle be. 
cause of its celerity in movement, economy 
and adaptability over other forms of freight 
transportation is emphasized in a report of 
Joseph B. Eastman, Federal Coordinator, to 
the Regional Coordinating Committee, ac- 
cording to the American Petroleum Institute. 

In his report Mr. Eastman states that 
modern business demands this celerity in 
movement, universal door-to-door service and 
equipment better adapted to meet today’s 
needs. It is in this respect that the East- 
man report points to the superiority of the 
motor vehicle because of its greater ability 
to synchronize its schedules with patron’s 
needs. However, Mr. Eastman points out 
that rail carriers can reduce if not alto- 
gether overcome this handicap. 

The Coordinator’s report states that car- 
riers can reduce substantially the shipper’s 
cost of transportation by providing vehicles 
which are shock-proofed to reduce packing, 
fitted with economical temperature control 
apparatus and constructed to facilitate cheap 
loading and unloading. The report also 
declares that modern commercial needs and 
competitive transportation conditions require 
a thorough reexamination of the operating 
methods of railroads, their service and equip- 
ment and of their rate structure. 

Mr. Eastman is reported to have said in 
his report that railway service, although 
potentially the fastest of all land transport, 
was found to be slower in general than high- 
way service due to the fact that a car is in 
motion less than one-third of the time it is 
in the hands of the carriers. 

The report also points out that for short 
distances railroad rates are substantially in 
excess of the cost a shipper would pay if 
furnishing his own transportation over the 
highways. In the case of a number of com- 
modities this is true for distances as great 
as 200 miles or more. 


Correction 


The maximum torque of the 230-cu. in. 
engine used in the Reo cab-over-engine mod- 
els described in Automotive Industries of 
June 8, is 152 lb.-ft. Due to a typographical 
error the torque was given incorrectly as 125 


lb.-ft. 
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Steel Awaits Start 
Of New Model Buying 


Producers Hope for Large 
Volume Warranting Rise 
in Fourth Quarter Prices 


Amid further easing off in steel mar- 
ket activities this week, two questions 
came into the foreground of discussion. 
The first of these was—when would the 
buying of steel for 1936 models get un- 
der way; the second, whether the sellers’ 
market, that Wall Street believes will 
materialize in the late fall, will have 
sufficiently developed by the end of Sep- 
tember to permit a mark-up in fourth 
quarter steel prices. 

So far as the third quarter is con- 
cerned, it is generally conceded that ad- 
vances are out of th question. In the 
frst place, the volu..'ary code, under 
which the steel indy try is now oper- 
ating, continues in force the previous 
regulations under which no price ad- 
vances can be made by a producer once 
he has filed for the ensuing quarter. 
Moreover, no one looks for very much 
demand over the next few months. Even 
if some buying for initial production of 
new models should get under way earlier 
than usual, tonnage commitments are 
not likely to be made during this quar- 
ter. 

While at the present time code routine 
is being observed much as it was before 
the Supreme Court decision, no one can 
tell how long the steel industry will be 
able to enforce the rule against upward 
price changes after announcement of 
prices for an ensuing quarter. If a gen- 
eral upward price movement should set 
in later in the year, voluntary restraint 
on the part of steel producers would be 
put to a severe test. Meanwhile, how- 
ever, what little price movement there is 
tends the other way. 

Jobbers have been accorded an addi- 
tional 10 per cent discount by nut and 
bolt manufacturers. A Pittsburgh cor- 
respondent reports that gossip in the 
steel trade there is that “some prominent 
members of the automobile industry have 
expressed themselves roundly that it 
would be ‘silly’ for the steel producers 
to make any price concessions in the 
new circumstances that have arisen.” 
The impression, however, is gaining 
ground among steel buyers generally 
that under the changed order of things 
the law of supply and demand will more 
and more displace artificiality and senti- 
ment in the steel market. 


Pig lron—Most of the markets are mark- 
ing time, with a little buying in single car- 
loads by automotive foundries and prices 
unchanged. 

Aluminum—Quiet and unchanged. 
Secondary aluminum producers have an- 
hounced that they would continue to oper- 
ate on an unchanged wage and hour basis. 

Copper—While there is nothing in the re- 
constructed NRA provision to give the cop- 
ber industry a preferred status as a natural 
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resource industry, copper producers are 
confident of a continuance of orderly mar- 
ket conditions and maintenance of the 
“Blue Eagle’’ price. Export prices of cop- 
per have yielded considerable ground, how- 
ever, and the ‘‘outside’’ market remains 
% cent below the 9 cent “Blue Eagle” 
parity. 


Tin—The market is dull and easier, with 
spot Straits tin quoted at 50.80 cents at the 
beginning of the week. 

Lead—Demand from storage battery 
manufacturers continues active. One of the 
large producers is asking $2 a ton premium 
over the leading interest’s contract price. 


P-A 7°% Preferred Stock Has 
$5 Par, Callable at $5.75 


The Pierce-Arrow Motor Corp. has released 
a description of its 7 per cent cumulative 
preferred stock. Under the reorganization 
an issuance of $250,000 at $5 par was author- 
ized, all of which has been issued. 

This stock has preference as to assets and 
dividends, but is not cumulative until after 
Dec. 31, 1936. Until this date dividends are 
contingent upon net earnings being not less 
than $87,500 during the preceding 12 
months. In liquidation, preferred sharehold- 
ers are entitled to $5.75 per share and divi- 
dends, if voluntary, and $5 per share and 
dividends if involuntary. The preferred stock 
is callable at $5.75 per share on 30 days’ 
notice, with shareholders having the right to 
convert until the redemption date. Preferred 
shareholders have one vote per share and as 
a class may elect a majority of the corpora- 
tion’s directors whenever and so long as four 
accumulated dividends are in arrears. The 
consent of two-thirds of the preferred stock is 
necessary to create any mortgage, bonds or 
prior or equal stock except the 5 per cent 
notes due 1937-1940 and obligations renew- 
ing or refunding these notes. 


Automotive Revenues Gain 
$3,500,000 in Canada 


A substantial increase was shown in reve- 
nues from motor vehicle registrations and 
gasoline taxes during 1934 when it totaled 
$50,622,683 against $47,044,157 in the pre- 
ceding year, latest Canadian government 
figures indicate. 





The Marmon - Her- 

rington Model B50-4 

with a rating of 23,- 

400 Ib. to 25,200 
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Braddock Began Career 
as "'Printer's Devil" 


James J. Braddock, new world’s champion 
heavyweight, began his career as a “printer’s 
devil” in the plant of the old Federal Print- 
ing Co., now the printing division of The 
Chilton Co., publishers of Automotive In- 
dustries. At the time the fighter was em- 
ployed the printing company was located 
in New York. Many of the men still em- 
ployed in the printing division remember 
the fighter during his apprenticeship days, 
though he never completed his 
course. 


training 


New Truck Line Announced 
by Marmon-Herrington Co. 


A new line of four and six-wheel-drive 
trucks, with gross-weight ratings ranging 
from 8400 to 52,000 lb., has been announced 
by the Marmon-Herrington Co. of Indian- 
apolis. These trucks are said to excel the 
preceding models in performance, payload 
ability and appearance. 

The announcement covers twenty-one mod- 
els. Thirteen of these are four-wheel-drive 
vehicles, ten with gasoline engines and three 
with Diesels, the remaining eight being six- 
wheel-drive units, five of these being equip- 
ped with gasoline engines and three with 
Diesels. The four-wheel models range in 
gross-weight rating from 8400 to 31,200 lb. 
and the six-wheel-drive models from 26,500 
to 52,000 Ib. 

Each model can be had in two or more 
wheelbase lengths, and equipped with tires 
of two or more sizes. Engine size and power 
have been increased throughout the line. 
Many refinements are said to have been 
made in the chassis, and the Marmon- 
Herrington front axle construction has been 
improved. Features of the new line are said 
to be low centers of gravity, lateral stability, 
and all-around safety. Dual rear wheels are 
standard equipment, and auxiliary as well as 


standard transmissions are built into all 
models. Prices on these trucks have been 
revised. 
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600 Attend SAE Summer Meeting; 


Eastman Lauds Automotive Research 


(Continued from page 809) 


analyze shear stresses in connecting rods. 
The work served to evaluate the magni- 
tude of these stresses which are the main 
cause of bid-end bearing failures. 

Mr. James’ paper should go far to 
clarify fundamental thinking on riding 
quality problems and to show the dan- 
gers of trying to over-simplify them. 

The work which formed the basis for 
the paper was directed at the correlation 
of experimental data with theoretical 
analysis. This work indicated that the 
best ride resulted when the mass and 
elasticity constants approached unity 
and when spring frequencies were low. 

Due to the change in New York Show 
dates, it is anticipated that the annual 
dinner will be held in New York on 
November 4. The annual meeting, how- 
ever, will be held in Detroit along about 
the middle of January, according to re- 
ports. 

Foreign members of the society were 
brought by proxy into the center of 
Summer Meeting doings through par- 
ticipation in an “International Exhibit” 
arranged to show their work and influ- 
ence in their respective countries. Ar- 
ranged entirely by correspondence. the 
exhibit brought together photographs and 
other material illustrating the work of 
more than 100 of the SAE’s foreign mem- 
bers in about 35 nations of the world. 
The exhibit occupied panels down one 
side of the principal meeting rooms, and 
books, etc., were grouped on tables at 
the back of the auditorium. 


Demonstration cars are attracting an 
unusual amount of interest. Many of 
the leading makers have supplied current 
models for the purpose, while among the 
experimental jobs are the Cummins 
Diesel Engined Auburn, the Sneed Auto- 
matic Transmission job, Stout’s Scarab 
and a Chrysler fitted with new clutch 
and brake servos developed by Eaton. 


Eastman Praises Industry 


Discussing his experiences during the 
past iwo years, Thursday night before the 
SAE at White Sulphur Springs, Joseph B. 
Eastman, Federal Coordinator of Transporta- 
tion, told members of the society that he 
has been impressed with the fact that 
scientific research and inventive genius are 
seething in the transportation industry and 
that a rapid and constantly accelerating ad- 
vance in the art may be expected. Though 
declaring that he is an “utter tyro” and 
not an engineer, talking to experts, Mr. 
Eastman said he was sure there will be 
notable and rapid mechanical improvements 
in transportation and that the automotive 


June 22, 1935 





Joseph B. Eastman 


engineers will not find it difficult to find 
plenty to do. 

Mr. Eastman said that typica] general con- 
clusions which his section has reached with 
regard to meeting competitive conditions in 
the handling of freight and passenger 
traffic include the development of a single 
unit passenger car; a small power freight 
unit capable of moving carlot freight traffic 
economicaly; equipment interchangeable be- 
tween rail, water and highway carriers and 
light weight, shock proof construction of 
both freight and passenger cars. 

A vehicle which seems urgently needed 
by the railroad, the Coordinator said, is a 
power unit passenger car which can be 
operated either by itself or in multiple unit 
trains in much the same way as electric 
trains. While the solution has not been 
found, Mr. Eastman stated that much work 
has been done on the problem which calls 
for producing an economical and effective 
vehicle of mechanical or hydraulic transmis- 
sion for gas or diesel motors. 

His staff, said Mr. Eastman, lays particular 
emphasis on the need of efficient single 
unit passenger cars. He pointed to de- 
velopment by automotive manufacturers of 
highway motor coaches which provide ac- 
commodations for from thirty-five to forthy 
passengers, some with sleeping and wash 
room facilities and their economic cost of 
operation. He suggested railroads might 
adopt a similar vehicle, but designed to 
handle fifty or more passengers. Where 
iraffic does not warrant so large a unit, Mr. 
Eastman stated, the highway coach will 
probably continue to be more logical and 
economical. 

Telling of efforts being made to develop 
an efficient freight power car unit which can 
be operated singly or in short freight trains 
as economically per unit of traffic as the 
present long train. An interesting develop- 
ment has been the adaption of an ordinary 
booster engine to this type of power car. 
Mr. Eastman declared it seems there may 
well come a time when a multiple unit power 
freight car may prove as desirable as it is 
clear that a multiple unit power passenger 
car now is. 

It was also stated that at the threshhold 


of coordination of the various forms of 
transportation, particularly of the 
highway and waterway agencies, lies the de. 
velopment of a transportation unit which 
will be interchangeable by act of 1] 


railway, 


‘ ne types 
This means, Mr. Eastman said 


some form of container ,highway trailer. or 
truck body. 


of carriers. 


Bantam-Weight Excavator 
on Ford V-8 Truck Chassis 


The Harnischfeger Corporation of Mil. 
waukee announces a new P. & H. Bantam. 
Weight excavator which is built on a Ford 
V-8 truck chassis. The upper structure com. 
plete with sub-base and 25-ft. boom weighs 
about 11,000 lb., and the excavator is com- 
pleted by the addition of a Twin-Flex third 
axle, equalizing springs, and the reenforced 
frame of the Ford truck chassis with 157-in, 
wheelbase. Stabilizers on all four road 
wheels prevent spring action when the crane 
is in operation. By swinging the boom for- 
ward, the weight is uniformly distributed on 
the wheels for long-distance travel. Speeds 
up to 40 m.p.h. are said to be safe. The 
Bantam-Weight crane is available also on 
other light truck chassis. When based on 
the Ford chassis, both the machine and the 
truck are powered by identical engines. 


Budd Reported Making 


Frames for Chevrolet 
The E. G. Budd Manufacturing Co., it is 


reported, is entering the automobile frame 
making business with a contract from Chev- 
rolet covering requirements for assembly 
plants east of the Alleghenies and on the 
Pacific Coast. It is understood the territory 
to be supplied represents about 30 per cent 
of Chevrolet’s production. 

The frame to be made by the Budd com- 
pany is reported to be of such design that 
greater strength can be attained with lighter 
gage steel. It is said to consist of a much 
deeper channel than heretofore, onto which 
is welded a steel plate. The final product is 
totally enclosed, suggesting a tubular design 
except that the shape is rectangular rather 
than round, according to reports. 


James McEvoy Again Heads 
Detroit Commerce Board 


James McEvoy, general attorney for Gen- 
eral Motors Corp., was elected to his third 
term as president of the Detroit Board of 
Commerce. Merlin A. Cudlip, vice-president 
of Packard, was reelected second vice-presi- 


dent of the Board. 


Studebaker Receivers File 
Final Report; Is Approved 


The last formality in winding up the old 
Studebaker Corporation receivership is on 
file in Federal Court in South Bend in the 
form of a final report of the receivers, Paul 
Hoffman, Harold S. Vance and A. G. Bean. 
Judge Thomas W. Slick of the Federal 
Court, approved the report. 
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Sales Minimize 
Clean-up Problem 


(Continued from page 809) 


are clamoring for cars to meet current de- 
mand. In contrast there are a few dealer 
bodies with nearly two months supply on 
hand. 

Used car stocks have been coming down 
gradually from the Spring peak, dropping 
more than 15,000 units in May. Based on 
dealer reports to the companies, estimated 
ysed car stocks at the end of May were 
dightly over 400,000 units compared with 
about 420,000 at the end of April. The cus- 
tomary pick-up in new car sales following 
the first of the month let down occurred 
last week with good gains being shown by 
all makes reporting weekly. Nothing more 
than a seasonal decline is in evidence as yet 
and the let-down from the spring peak has 
been relatively small. Encouraging reports 
are still coming in from the field, indicating 
prospects of a healthy summer business. 
One important producer who had just laid 
out the summer schedules is being pressed 
by regional and zone managers for a sub- 
stantial increase. Another leading manu- 
facturer which had cut production rates the 
first of the month stepped up last week. 
There is a fair chance that the industry’s 
June output will pass the estimated 377,754 
units turned out in May. 


Plymouth 


Domestic retail sales of Plymouth cars al- 
ready this year have crossed the 200,000 
mark. Deliveries during week ended June 
15, totaling 9,642, were up 4.2 per cent 
over the preceding week and compared with 
8,754 in the corresponding week of last year, 
an increase of 10.3 per cent. This brought 
the total for the first 24 weeks of 1935 to 
195,123 cars, a gain of 39.9 per cent over 
the 141,869 cars delivered in the similar 
1934 period. With deliveries running at the 
rate of nearly 10,000 units weekly, the 200,- 
000 mark was expected to be passed well 
before the close of the current week. 


Dodge 


Combined deliveries of Dodge and Plym- 
outh passenger cars last week advanced to 
7,004 from 6,703 in the preceding week 
while truck deliveries increased to 1,112 
from 1,071. Total car and truck sales by 
Dodge dealers was 8,116 compared with 
7,774 the week before. It brought their 
total for the first five and a half months this 
year to 173,612 units compared with 110,106 
in the like 1934 period, an increase of 57.7 
per cent. Used car sales increased last 
week to 8,708 from 8,330 in the preceding 
week. The recently completed building ad- 
ditions to the Dodge Truck plant are being 
made ready by double shifts of workers, 
the plan being to have the additional produc- 
tion facilities ready within a week. With 
the enlarged and reorganized factory work- 
ing full tilt, company capacity will reach 
150 commercial cars and trucks. 


DeSoto 


DeSoto dealers experienced a new high 
in combined Plymouth and DeSoto deliveries 
last week when the total went to 3,975 units, 
a gain of 14.5 per cent over the preceding 
week. DeSoto deliveries increased to 681 
from 604 the week before and Plymouth de- 
liveries by DeSoto dealers went to 3,294 
units. A combined total of 74,253 DeSoto 
and Plymouth cars have been delivered by 
DeSoto dealers in the first 24 weeks this 
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Twin Coach Experiments 
With Diesel Powered Bus 
Twin Coach is placing in experi- 
mental operation one of their stream- 
lined buses with Hercules Diesel engine 
set cross-wise in the rear. The ar- 
rangement is similar to and_inter- 
changeable with the present rear drive. 
The Diesel engine is inclined slightly 
with respect to vertical, for clearance. 
The bus will be on road in two weeks. 











year which is an increase of 52.8 per cent 
over the 48,602 cars delivered in the like 
period of last year. Of the total, 12,654 
were DeSotos compared with 4,651 a year 
ago. 


Chrysler 


Deliveries of Chrysler cars also increased 
last week, the total of 1,155 comparing with 
1,103 in the preceding week. At the same 
time Chrysler dealers delivered 3,609 Plym- 
ouths bringing the combined figure for the 
week ended June 15 to 4,764 which com- 
pares 4,835 units in the preceding week and 
is a gain of 16.9 per cent over the corres- 
ponding 1934 week. In the first 24 weeks 
this year Chrysler dealers delivered 75,154 
Plymouths and 21,216 Chryslers, a total of 
96,370 units, a gain of 48.9 per cent over a 
year ago. 


Oldsmobile 


With almost seven months to go, Olds- 
mobile already has sold more cars at retail 
in 1935 than during the entire year of 1934. 
During the 12 months of last year a total 
of 73,749 Oldsmobile sixes and eights were 
sold by the 3000 Oldsmobile dealers. On 
June 10 of this year this mark was passed 
and the dealers pointed toward the biggest 
year in Oldsmobile history. To do this the 
1929 record of 95,837 must be exceeded, but 
in view of the strong demand for both the 
Olds six and eight, a new all time high 
record is practically assured. 


Graham 


Breaking all records for four years, pro- 
duction of Graham cars in first five months 
this year was 12,644 compared with 8,639 in 
first five months of 1932—5,157 in 1933 and 
10,438 in 1934. 


Chrysler May Reopen 
Evansville Factory 


Executives of the Chrysler Corp. have con- 
ferred with the Mayor and other executives 
of Evansville, Ind., on the possibilities of 
opening the Evansville Chrysler Motors 
plant in the near future. No definite deci- 
sion has been made on the move. 

It was reported from Indianapolis that 
the company planned to start production in 
the plant by Oct. 1 on the basis of 300 cars 
daily and that Briggs Mfg. Co. would re- 
open the Graham truck factory there to 
manufacture bodies for Chrysler. 

Chrysler formerly had used its Evansville 
properties for the manufacture of Dodge 
trucks. The factory was acquired several 
years ago from the Grahams who began the 
production of passenger cars and trucks 
there prior to moving to Detroit. 


Hupp Stockholders Form 
Committee; Seek Proxies 


A stockholders protective committee is 
being organized by a group of Hupp Motor 
Car Corp. stockholders for purpose of 
soliciting proxies for the annual meeting of 
the company next September. Efforts will 
be made to get a more thoroughly repre- 
sentative board according to Eugene F. 
Roth, counsel for the committee, which, he 
said, will act independently in the dispute 
for control of the company. 


Plan Metal, Plastic Show 
at Rockefeller Center 


A permanent exhibit of metals and plas- 
tics will be opened at Rockefeller Center, 
New York, Sept. 1, by Metal Products Ex- 
hibits, Inc. The exhibition will feature al- 
loys, ferrous and non-ferrous metals, plastics, 
finished and semi-finished parts made from 
these materials, finishes for metals and 
plastics, manufacturing processes, designs, 
styling, etc. It will occupy the third floor 
of the International Building, the latest addi- 
tion to the Rockefeller Center building pro- 
gram. 








CALENDAR OF COMING EVENTS 


SHOWS 
Machine Tool Show—Cleveland..Sept. 11-21 
New York Automobile Show, New nen 2-9 
Nov. 2- 
Detroit Automobile Show........ Nov. 9-16 
Buffalo Automobile Show ........ Nov. 9-16 
Cincinnati Automobile Show..... Nov. 10-16 


Automotive Service Industries Show— 
Atlantic City Dec. 9-13 


CONVENTIONS AND MEETINGS 


=~" Society for Testing apeeaty 


ekpe ie cee eee ebed June 4. 28 
S.A.E. National Production Meeting, 
i Oe ept. 18-19 
National Industrial Advertisin As- 
sociation, Pittsburgh........ ept, 18-20 


American Transit Assoc., Bus Division, 
BEAMS CHET ..cccccsvcsesesens Sept. 23 

National Assoc. Sales Finance Cos.— 
White Sulphur Springs...... Sept. 26-28 


American Society for Metals, Annual 
Meeting—Chicago ...... Se ept 30-Oct. 4 
S.A.E. Range Tractor Meeting, Chi- 
DE patie d4d04c600000600R 008 Oct. 11-12 
National Safety Council, Louisville, 
lt. cctbeeianesesuaabendaen October 14-18 
American Gas _ Association — Atlantic 
SD dnewendkn4seeekdeuaket etn Oct. 14-18 
i EE Ln cc atdesdhaiaeeeieae Nov. 2-9 
er Nov. 9-16 
American Petroleum Institute — Los 
PE icine céudacetoeeokwane ov. 11-14 
PRL. i50cbesensnnsanonend Nov. 11-16 
DT  citsivesecdasdananeine Nov. 16-23 
National enGustrtal Traffic League— 
Dt ii40460000e000000b60% Nov. 20-21 
Cotumbua, ° oto asehusseeeebon Nov. 23-28 
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H. F. Huf 


Presided at the Fuel Volatility session 
on Thursday 


in spite of all that has been done 

in recent years by car designers 
to guard against it. This was quite evi- 
dent from the symposium on fuel vol- 
atility, for the main theme of the con- 
tribution was not—as it undoubtedly 
would have been 15 years ago—how to 
get adequate volatility, but evidence 
showing how the initial or “front-end” 
volatility of motor fuels has increased 
in recent years and how satisfactory 
service may be obtained in spite of this 
increase in volatility. The one contribu- 
tion dealing specifically with vapor lock 
was that of Neil MacCoull and E. M. 
Barber of the Texas Co. 

Messrs. MacCoull and Barber define 
vapor lock as any interruption of the 
natural metering performance of a car- 
buretor due to vaporization of fuel in 
the fuel system. If vapor bubbles form 
in the metering jet, or if the fuel pump 
cannot supply the necessary liquid in 
addition to vapor handled, the mixture 
may be excessively lean. On the other 
hand, if a “slug” of liquid is suddenly 
driven into the float bowl by vapor 
formed between the pump and float 
bowl, or if bubbles form in the float 
bowl fast enough to drop the float as a 
result of the lower mean density of the 
mixture, the mixture may be excessive- 
ly rich due to flooding of the carburetor. 

Vapor lock may occur during a hard 
run, when it manifests itself by a 
fluctuation of the power, or a “bucking” 


VV in oni lock is still giving trouble, 
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Art ThreatensjE 


of the car as if running out of fuel; or 
it may occur while idling after a run, 
in which case it makes itself evident 
by stalling of the engine. 

Fuel temperatures are usually high- 
er when an engine is idled after a run 
than during the run itself, and vapor 
lock is more likely to occur when the 
car is stopped or slowed down. 


be kept cool by keeping the carburetor 
away from the exhaust pipe, facilitat- 
ing air flow through the radiator while 
the car is in motion, and air circulation 
by convection when the engine is idling. 
This calls for ample louvers, sufficiently 
high up so the air can escape above the 
engine, and a free air entrance at the 
bottom. The carburetor and pump 
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The vapor-locking tendency of a 
gasoline cannot be expressed by a sin- 
gle value such as the Reid vapor pres- 
sure, since the “vapor-to-liquid-volume” 
values for cars vary within wide limits. 
At least two measurements should be 
included, so that it will be possible to 
determine both the initial boiling tem- 
perature and the rate of vapor forma- 
tion at somewhat higher temperatures. 

Gasoline should not boil in the fuel 
system of a car under ordinary operat- 
ing conditions. To prevent it from 
boiling, the fuel system, including the 
carburetor jets and fuel pump, should 


should be shielded from exhaust radia- 
tion and convection, and the carburetor 
flange should be insulated from the 
manifold and the fuel pump from the 
crankcase. The mass of the exhaust 
pipe should be reduced. 

If the carburetor jet reaches a tem- 
perature above the boiling point of the 
fuel (which is substantially the 10 per 
cent point of the A.S.T.M. distillation), 
it is necessary to boil off that part of 
the fuel which would otherwise boil in 
the jet and cause vapor lock. The best 
point to apply the heat to cause this 
boiling off is probably between the fuel 
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asy Starting 
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pump and the carburetor intake, but a 
sudden increase in the temperature of 
this part of the system at low engine 
speeds is undesirable. With heat appli- 
cation at this point, the minimum vol- 
ume of fuel would have to be heated. 
The carburetor bowl should be amply 
vented, to allow the vapors formed to 
escape. The carburetor jet should be 
appreciably above the normal fuel level 
of the float chamber, and a large liquid 
surface area is desirable to prevent 
flooding. 

Gasoline refiners must adjust their 
volatility specifications to compromise 
between the desired starting character- 
istics and the tendency to vapor lock of 
the worst cars in these respects. Elimi- 
nation of the few outstanding bad cars 
would allow refiners to redraw their 
gasoline specifications for a more satis- 
factory compromise. To secure both 
freedom from vapor lock and ease of 


Style trends may prevent use of 
lighter gasolines due to vapor- 
locking dangers. 


starting, the fuel systems of cars must 


be redesigned so they will be able to 
use easy-starting fuels without vapor- 
locking. Most of the 1935 cars tested 
by the authors subject the fuel to high- 
er temperatures than the 1934 cars, but 
the vapor-locking tendency is reduced 
in the newer cars because they have 
greater vapor-handling capacity. 

The accompanying chart represents 
some of the experimental data ob- 
tained by the authors. It shows spe- 
cifically how the temperatures of parts 
of the fuel system go up when idling 
after a run at 40 m.p.h. on a 7-per cent 
grade. The atmospheric temperature 
was 80 deg. F. 


In concluding their paper the authors 
commented on current trends in car de- 
sign as follows: 

“It is our impression that the trend 
of car design, if left in the hands of 
the art departments, will subject fuel 
systems in 1936 to still higher tempera- 
tures, which will require the engineer- 
ing departments to carry the double 
burden of increaseng both the vapor 
handling capacity and the ease of start- 
ing with heavier gasolines. In the 
meantime, oil refiners will have to con- 
tinue to waste that part of the gaso- 
line which aids most in giving the cus- 
tomer the car performance that he 
wants.” 





Highly Volatile Fuels to 
Cost 35 Per Cent More 


HE marked trend toward lighter 

gasolines has resulted in a greater 
lack of uniformity in the product avail- 
able to the public, according to Hugh 
W. Field and Merrill J. Fowle of the 
Atlantic Refining Co., who discussed 
the economics of gasoline volatility 
from the refinery viewpoint. 

At present the most volatile gasolines 
are nearly all in the premium-price 
bracket, but there is a trend toward 
higher volatilities also in the standard- 
price range. A temporary excess of 
light natural gasoline permits the pro- 
duction of volatile fuels at a low price. 
A general shift to highly volatile gaso- 
lines would soon consume these ex- 
cesses and result in an increase in cost 
of roughly 20 per cent. 

What the average refiner is most in- 
terested in is the production of cracked 
gasolines and if these should have to be 
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increased materially in volatility, it 
would increase costs up to 35 per cent 
in addition to calling for increased 
cracking capacity. 

Unless some unforeseen development 
occurs, motorists will ultimately have to 


pay about 30 per cent more for what- 
ever benefits they may obtain from the 
use of very volatile gasoline. 

The change in the volatilities of typi- 
cal gasolines since 1925 is shown by the 
figures in Table 1 herewith. 








Table |—Change in Volatility of Typical Gasolines 


Volatilities of Typical Gasolines Arranged Chronologically 


Approximate Period 


1925 1929 1933 Aviation 
A.S.T.E. Distillation to to to Types 
Per Cent Distilled at 1929 1933 1934 1935 
ee ee Te Te ee rere 3-5 7-10 11-13 13-16 
DP Gkyewelteeedh coub eesdbconek he’ 17-20 28-31 33-37 40-51 
Er eer ee ee rere 50-53 52-56 61-66 70-93 
cick ean Ss Kanes ae eke weed A 83-88 83-88 90-94 oie 
EE, Aika as 64S wa wim oie a eee 90-93 90-93 95-97 _ 
ETE, si ccicaseeuneeeenibiah 430-440 430-440 390-400 350-390 
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tor fuels increased appreciably 

from 1929 to 1934. Volatilities of 
all three grades of motor fuels—house- 
brands, premium grades, and _ third- 
grade fuels—increased about equally. 
Of the four values which may be con- 
sidered as characteristic of the volatil- 
ity of a fuel, the Reid vapor pressure, 
the 10 per cent point, the 50 per cent 
point and the 90 per cent point, the 
greatest change took place in the latter 
two. 

These are the conclusions drawn from 
a study of changes in fuel volatility 
during the past six years, which was re- 
viewed in a paper entitled “The Trend 
of Volatility of Motor Fuels,” by G. G. 
Oberfell, R. C. Alden, and H. M. Trim- 
ble of the Phillips Petroleum Co. 

Up to the early part of 1931 a semi- 
annual survey of motor fuels, particu- 
larly with respect to its volatility, was 
made by the Bureau of Mines, and the 
study referred to was made primarily 
to bring information on this subject up 
to date. The authors introduce the 
terms “intensive volatility,” which is 
measured by the Reid vapor pressure, 
and “extensive volatility,’ as repre- 
sented by the Engler distillation curve. 
It is shown that as the extensive vola- 
tility increases the Reid vapor pressure 
ordinarily increases, and if the exten- 
sive volatility is to be increased without 
an increase in vapor pressure, then it 
will be necessary to remove some of the 
lighter fractions of the gasoline. It is 
further pointed out that during the 
period covered by the investigation, the 
demand for fuels of higher octane num- 
ber resulted in great changes in refining 
practice, which might well have resulted 
in concurrent changes in volatility. 


| tee volatility of Mid-Continent mo- 
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Fuel Volatility Hold; 


Samples for the investigation were 
obtained from 16 cities, mainly in the 
Mid-Continent area. The samples in- 
cluded 2612 housebrand fuels, 1038 
premium fuels and 1163 third-grade 
fuels. The four characteristics ap- 
praised were the Reid vapor pressure, 
in lb. per sq. in. absolute at 100 deg. F., 
and the distillation temperatures for 
10, 50, and 90 per cent evaporated. 
Samples were subdivided according to 
the year and the quarter of the year 
they were collected in. 

The accompanying charts show the 
variations of the annual averages of 
the four characteristic values for each 
of the three grades of fuel, and the sea- 
sonal variation (by quarters) for the 
housebrand fuels in 1929 and 1934 re- 
spectively. 
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Reid Vapor Pressure 


A study of these charts shows that 
the volatility of gasoline has definitely 
increased, and practically regardless of 
grade. The Reid vapor pressure and 
the 10 per cent points have not changed 
as much as the 50 and 90 per cent 
points. The following observations re- 
late particularly to the housebrand 
gasolines but in a general way are ap- 
plicable also to the other two types. 

There was an extreme. seasonal 
fluctuation in vapor pressure even in 
1929. The 1934 seasonal fluctuation 
was only slightly greater, and at a 
numerical level only slightly higher. 
The 10 per cent point shows a consider- 
able increase in seasonal fluctuation, at 
a considerably higher level of volatil- 
ity. The comparative constancy of the 
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Fifty-Per Cent Point 


vapor pressure the authors ascribe to 
studies of the vapor-lock problem car- 
ried on cooperatively by the petroleum 
and automobile industries. 

The greatest increase in volatility 
occurred at the mid-point of the distilla- 
tion curve, the 50 per cent point, and 
the seasonal fluctuations of this point 
have increased also. In 1934 the 50 per 
cent point varied 12 deg. F. on the aver- 
age between winter and summer, while 
in 1929 this variation was only 5 deg. 
Also, the 50 per cent point dropped 
some 26 deg. F. 

The 90 per cent point also has come 
down a good deal, but there were only 
slight seasonal variations in this point 
at both the beginning and the end of 
the six-year period covered by the in- 
vestigation. 
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Upward Trend 


These changes in the volatility of 
motor fuel, the authors observe, are 
brought about by complex and powerful 
economic forces within the oil industry 
over which the gasoline manufacturers 
have little or no control. However, since 


fuel induction systems are sensitive to 
changes in the volatility of fuel, the 
engineers of both the petroleum and 
automotive industries should be kept 
acquainted with the trends in this re- 
spect. 


Increasing Volatilities 
of Fuels Aid Efforts 


to Improve Engine Performance 


ISTINCT improvements have been 
1) made in cars with respect to 
vapor lock in recent years, accord- 
ing to John M. Campbell, Wheeler G. 
Lovell and T. A. Boyd, who contributed 
a paper on “Trends in Engine Design 
as Influenced by Fuel Volatility.” 
These improvements have generally 
been made by one or both of two general 
methods: First; by reducing fuel-line 
temperatures and, second, by increasing 
the vapor-handling capacities of fuel 
systems. A table was given showing 
that in five different makes of cars the 
fuel-line temperature for steady driv- 
ing decreased from an average value of 
47 deg. F. in 1929 to 33 deg. in 1934, 
and the temperature while idling after 
steady driving, from an average value 
of 73 deg. in 1929 to 57 deg. in 1934. 
There are two general trends in auto- 
mobile design, one toward higher spe- 
cific outputs and higher fuel economy, 
the other toward greater reliability. 
Car weights increased from an average 
of 3700 Ib. in 1926 to 4700 lb. in 1934. 
On the other hand, the displacement 
factors have not increased. This factor, 
expressed in cu. ft. per ton-mile, was a 
little over 107 in 1926 and after a 
slight drop during the next two years, 
reached a maximum value of 112 in 
1930, from which it dropped to 108 in 
1934—practically the same value as in 


Automotive Industries 


1926. The average maximum speeds of 
the cars nevertheless increased during 
this period from 57 m.p.h. to slightly 
over 80 m.p.h. Fuel economy also has 
improved materially, from an average 
of 36 ton-miles per gallon at 20 m.p.h. 
in 1926 to 42 ton-miles per gallon in 
1934, and from an average of 22 ton- 
miles per gallon at 50 m.p.h. in 1926 to 
31.5 ton-miles per gallon in 1934. 

These improvements in performance 
are due in part to the improved fuels 
now available, chiefly because of their 
higher octane numbers, but in part also 
to their increased volatility. 

Among recent innovations intended to 
facilitate car operation are automatic 
chokes, automatic starters, and auto- 
matic heat controls. There were no 
automatic chokes in 1931, but this year 
more than half of the cars have them. 
Automatic heat control, which was 
found on 10 per cent of the cars in 
1930, is now represented on 80 per cent. 
The automatic starting devices, which 
first came in during 1932, were repre- 
sented on about 54 per cent of the cars 
last year and are on slightly less than 
50 per cent this year. 

An automatic choke must be de- 
signed for operation on gasolines of 
definite vaporization characteristics, be- 
cause gasoline-air mixtures are ex- 
plosive only within the range 8:1 to 
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20:1, and unless the mixture in the 
vicinity of the spark points is within 
this range, the charge will not fire. It 
is a matter of experience that an auto- 
matic choke may operate well on one 
gasoline, while on another, of different 
volatility, starting may be impossible. 
An adjustment for variations in gaso- 
line volatility could be provided, but 
that would take away the advantage of 
the automatic feature. 

With the adoption of automatic heat 
control has come a decrease in mixture 
temperatures in the manifold. During 
the past four years the average mix- 


‘ture temperatures in the inlet manifold 


at wide-open throttle and at 1000, 2000, 
and 3000 r.p.m. has decreased some 30 
deg. F. The average is now close to 90 
deg. Not much could be gained in the 
way of engine power even if the hot- 
spot were removed entirely. In fact, the 
chief advantage of more volatile fuels 
in this connection is that they permit 
of decreasing the inlet restriction, 
which in turn results in an increase in 
volumetric efficiency. The trend to 
downdraft carburetion is in this direc- 
tion, and this has been very pro- 
nounced in recent years, about 85 per 
cent of all cars now having it, as com- 
pared with only a few per cent in 
1930. Practically all automobile engines 
(Turn to page 822, please) 
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Better Control of Temperatures 


Manifold Would Give Smoother] | 


OHN O. EISINGER and D. P. 
Barnard of the Standard Oil Co. 
(Ind.), who also contributed to the sym- 
posium on gasoline volatility, took a 
more optimistic view of the present 
trend toward the use of “aviation- 


grade” gasolines. It may be pointed 
out, by the way, that in discussing the 
subject they use the terms front-end 
volatility and total volatility for what 
one of the other authors termed in- 
tensive and extensive volatility. The 


Variations in Volatility Make 
Automatic Choke Problems Difficult 


H. JORGENSEN of the Delco- 

- Remy Corporation presented a 
paper which dealt principally with the 
automatic choke. It gave the impres- 
sion that a good deal of the trouble 
which has been experienced with these 
devices in the past is due to the rapid 
change in the volatility of the gaso- 
lines marketed. Mr. Jorgensen con- 
cluded his paper with the following 
statement: 

“By briefly reviewing our carburet- 
ing problems in the past, we find that 
heat, its application and control, has 
been an important factor in the suc- 
cessful handling of our commercial 
fuels. Automatic temperature-control- 
ling devices have been developed that 
maintain uniform water-jacket and 
mixture temperatures during normal 
running conditions, irrespective of 
climatic temperature conditions. With 
the development of the automatic choke, 
the necessary carburetor corrections 
are now provided during the initial 
starting and running periods, and 
there is little need for extreme varia- 
tion in fuel volatility, to compensate 
for climatic temperature conditions. 
The art of supplying and controlling 
the heat requirement, in cold tempera- 
tures, has been well developed, but as 
a result of style trends, increasing 
horse power and more volatile fuels, 
we are experiencing some difficulty with 
our present fuels from vapor lock and 
percolation under certain driving con- 
ditions. A further increase in volatil- 
ity would likely require new engineer- 
ing developments and changes in engine 
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design, carburetor design, manifold 
design, heat application and its con- 
trols, grills and louvers, as affecting 
under-hood temperatures as well as 
the fuel supply system. There can 
be little advantage or need for more 
volatile fuels under existing condi- 
tions, but if we are to handle our pres- 
ent fuels to the best advantage it is 
of much importance to the industry 
that we have better classification and 
standardization. It is hoped that this 
problem will receive careful considera- 
tion as the volatility characteristics of 
our fuels are of major importance to 
the practical and economical design 
and operation of the automobile.” 


chart reproduced herewith from the 
paper by Messrs. Eisinger and Barnard 
gives a complete history of gasoline 
volatility from the time when the motor 
car first became a factor of any im- 
portance in the gasoline market. 

The effect of mixture temperature on 
knocking tendency is not a particularly 
definite relation, but in the car used by 
the authors it appeared that a change 
of 15-20 deg. F. in the inlet temperature 
was the equivalent of a change of one 
octane number in the fuel. This led 
them to the conclusion that if advantage 
were taken of both the higher volu- 
metric efficiency accompanying the de- 
crease in inlet-manifold temperature 
and the higher compression made prac- 
tical by it, for a decrease in inlet tem- 
perature of 30 deg. F. the compression 
could be increased 0.25 point and the 
engine output from 7.5 to 10 per cent. 
This improved output would be ob- 
tained with gasoline of the same anti- 
knock value. 

In the authors’ opinion, more atten- 
tion should be given to keeping down 
fluctuations in inlet-manifold tempera- 
ture, particularly those on the hot side. 
With average present-day gasolines, in- 
let-manifold temperatures should not 


Increasing Volatilities of Fuels Aids 
Efforts for Engine Performance 


(Continued from page 821) 


now have crankcase ventilation, and the 
problem of crankcase dilution no longer 
seems to give cause for worry. 
Because of the critical nature of 
vapor lock, there is a particular need 
for a close tie-up between the fuel and 
the automobile. Although vapor lock 
and cold starting are reasonably well 
correlated with the 10-per cent-evapo- 
rated temperature and the Reid vapor 
pressure, cold-starting is primarily a 
winter problem while vapor lock ap- 
pears in the late spring and the early 
summer. In addition to the better cool- 
ing of fuel lines referred to in the open- 


ing paragraph, changes have been made 
in carburetor design to increase the 
vapor-handling capacity of fuel-han- 
dling systems. Today nearly all cars 
are equipped with fuel pumps, and 
these have large vapor-handling capaci- 
ties. It is indicative of the advance 
made in this respect that whereas in 
1931 Bridgeman estimated the vapor- 
handling capacity of a group of 1931 
cars to be about one volume of vapor 
to one volume of liquid, a group of 1934 
cars were found to have a vapor toler- 
ance of 15 to 30 volumes of vapor to one 
of liquid, at the time of vapor lock. 
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F.LA.T. Duplicates High Altitude | 
Conditions in Laboratory Chamber 


completed an altitude laboratory 

for testing air craft engines and a 
description of this laboratory and its 
equipment was given in a paper by M. 
E. Merriman, technical and commercial 
representative of the firm in this coun- 
try. The laboratory has capacity for 
testing air-cooled engines of 500 hp. or 
less and water-cooled engines of 1000 
hp. or less at constant power up to alti- 
tudes of 16,000 ft., and at higher alti- 
tudes up to 32,000 ft. at powers reduced 
in proportion to altitude. Water-cooled 
engines of 500 hp. or less can be tested 
at constant power up to altitudes of 
32,000 ft. 
Altitude chambers, which must of 


ia Italian Fiat firm has recently 
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A History of Gasoline Volatility 
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be allowed to rise much above 160 deg. 
F. in summer and 130 deg. in winter. 
With too high an inlet-manifold tem- 
perature the engine shows a lack of 
“pep” when the driver attempts to ac- 
celerate after having come down from 
a relatively high speed. 

Reference was made also to the sup- 
posed adverse effect of the lower spe- 
cific gravity of the more volatile fuels 
on the gasoline mileage. MacCoul’s work 
had indicated that under conditions of 
constant speed and full throttle there 
might be some disadvantage in this 
respect if the carburetor were not ad- 
justed for each change in gasoline 
volatility. However, some recent mile- 
age tests of personal cars had shown 
that the lesser use of the choke during 
warming up and the better acceleration 
in high gear (reducing the amount of 
second-gear driving) results in as good, 
and in some cases in better gasoline 
mileages with the lighter fuels. 

The authors summed up their re- 
marks by saying the general trend of 
the past four years toward improved 
volatility had resulted in making avail- 
able fuels of definitely increased useful- 
ness and that the practice of seasonal 
adjustment, intelligently applied, added 
materially to this improvement. 













since 1906 





necessity be air-tight, always involve 
a certain risk of explosion, and in the 
Fiat installation the following precau- 
tions were taken to guard against this: 

An automatic alarm is provided which 
is designed to give an immediate warn- 
ing if explosive mixtures should find 
their way into the interior of the test 
chamber, together with an automatic 
safety device for the rapid evacuation 
of such mixtures from the test chamber. 

The piping for the air flow which 
maintains the desired atmosphere in- 
side the test chamber, and the inlet and 
exhaust manifolds and connected pip- 
ing are independent and insulated from 
each other, so that even though the re- 
quired altitude characteristics are con- 

















stantly maintained, if a backfire should 
occur it could not possibly cause igni- 
tion of explosive mixture that might 
have found its way into the standard 
atmosphere. 

The test plant is cooled (refriger- 
ated) by brine instead of by ammonia, 
in order to avoid all possibility of ex- 
plosive gases escaping into the test 
chamber. 

The test chamber was subjected to a 
hydraulic-pressure test at 12 atmos- 
pheres, which is about one and one-half 
times the maximum pressure of any 
possible explosion, and diaphragm relief 
valves are installed which are set to 
open at 1.5 atmospheres. 
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Motor 
Target 


M. WOLF’S paper on “What’s 
A the Destination for Motor Trans- 
*portation” was largely a review 
of state legislation concerning commer- 
cial motor transportation and the pres- 
ent efforts of the National Government 
to coordinate the various forms of 
transportation. A considerable part of 
the paper was devoted to various phases 
of the competition between the railroads 
and road carriers. The paper’s sum- 
mary of recent state legislation on mo- 
tor traffic is of particular interest. 
With the presentation of 5000 bills 
in State Legislatures this spring, there 
is no question but that this phase of 
motor legislation requires careful 
watching. There is great need for engi- 
neering judgment, coupled with legal 
endeavor, particularly at this time, in 
order to check impractical legislation. 
The recent ruling by the Motor Vehicle 
Department of the State of Rhode Is- 
land, requiring of commercial vehicles 
a speed of 20 m.p.h. on a 4 per cent 
grade, is indicative of what might be 
enacted into legislation without suf- 
ficient engineering consideration. 
Kansas inaugurated the “Port of 
Entry” law which was originally de- 
signed to check the contents of all 
liquid-fuel-importing trucks. It now 
covers all trucks and buses, for the col- 
leetion of taxes and mechanical inspec- 
tion. The tax collected amounts to 1%c. 
per mile for a gross load up to 15,000 
Ib.; 2c. for 15,000-25,000 lb.; and 3c. 
over 25,000 lb. A new law requires all 
vehicles carrying intoxicating liquors 
to report at an established port of en- 
try and have the cargo duly inspected 
and sealed. There is a $2.50 charge 
for such inspection, in addition to other 
fees and charges. New Mexico has just 
created a “Port of Entry” Board along 
the lines of the Kansas example, with 
fees of %c. to 3c. per mile, depending 
on the gross weight and with provisions 
for inspection. Maine has set up six 
ports for checking the weight on the 
registration card. Nebraska will stop 
only vehicles transporting petroleum 
products. Such legislation is unneces- 
sary if the laws are properly enforced 
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by the State’s own Highway Patrols. 
Conditions simulating those of Colonial 
days are returning, and we might as 
well have forty-nine countries instead 
of one United States. Imagine a Port 
of Entry at the Holland Tunnel! Still, 
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Maintenance 


ing 


bills are being presented in many states 
for such ports. 

The Pennsylvania Public Service 
Commission has strangulated intrastate 
transportation by making it practically 
impossible to secure permits. To pro- 
cure evidence of need for such service 
is practically impossible. As a result, 
home industries are rotting or being 
driven out of the State. The condition 
is unbelievable in this twentieth cen- 
tury, savoring rather of the Dark Ages. 
All trucking is done by interstate 
trucks, bringing in goods manufactured 
in other states. This is an example of 
regulation for industrial suicide. In 
contrast to this, the Wisconsin P.S.C. 


for Legislators 


has held that transportation services 
and operations performed by the rail- 
roads and various motor carriers are 
so dissimilar that an identical rate 
basis would do justice neither to the 
carriers nor to the shipper. 

Legislation on compulsory inspection, 
the use of safety glass, portable flares 
and clearance lights has made further 
headway. Regulation of private trucks 
has been enacted by Wyoming, coming 
under the Highway Commission, em- 
powering it to refuse to issue permits 
“if the proposed operation or the equip- 
ment to be used shall render the high- 
way unsafe for the public.” Idaho and 
Indiana are trying to copy Wyoming, 
but increasing the severity of the pro- 
visions. In a bill introduced in the In- 
diana House, the Public Service Com- 
mission would be given the power “to 
designate from time to time the public 
highways, as routes, over which car- 
riers subject to the provisions of this 
Act may or may not operate, and to 
designate the time that such vehicles 
shall or shall not be operated thereon, 
so as to prevent congestion.” 

A Georgia House bill would prohibit 
trucks and trailers in excess of half-ton 
capacity from using the highways on 
Sunday. An Ohio House bill does like- 
wise with vehicles weighing in excess of 
five tons. While these are only bills, 
they reflect current thought. 

Bills have been introduced in a num- 
ber of states which would prohibit the 
operator driving more than eight hours 
in a 24-hr. period, or 10 hours spread 
over a total of 12 consecutive hours. On 
the subject of labor, the “full crew” law 
is being imitated in proposed laws on 
automotive transportation. A Cali- 
fornia bill would prohibit the operation 
of buses in excess of 21 passenger 
capacity in a city area unless it has 4 
crew of two men. Massachusetts and 
Nevada would require a crew of two 
drivers for a vehicle of over three-ton 
capacity traveling a distance of 50 
miles. North Dakota would require 4 
crew of driver and an assistant for 
buses with a capacity of more than 10 
(Turn to page 831, please) 





Automotive Industries 





















OuRS 


Summer Meeting 


Success Assured 


HE future tense is used be- 

cause this is written just be- 
fore leaving for White Sulphur, 
although it will not reach our 
readers until after the 1935 sum- 
mer meeting is history. But, 
having had an advance peek at 
practically all of the papers, we 
feel entirely safe in predicting 
that the event is going to be a 
real success. In the main, the pa- 
pers are of an unusually high 
technical standard, and _ since 
there seems to be no place for a 
summer meeting that is as gen- 
erally satisfactory to SAE mem- 
bers as White Sulphur, it looks 
like a big week to us. 


The Problem of 
Multiple-Dealer Cities 


HE tendency to pack too many 

dealers into big cities is one 
of the underlying causes of the 
acute situation that exists in 
many of these major markets. 
The balance between the aggre- 
gate overhead of all the dealers 
handling a particular make and 
the reasonable sales potential of 
that line has not been maintained. 
The inevitable consequence of 
this situation is that dealers 
force the market to get enough 
volume to justify their overhead 
and this always results in de- 
structive price competition. 

Manufacturers are not un- 
aware of this situation. Not long 
ago one of the industry’s most 
important executives stated 
plainly that in his opinion one of 


JUST AMONG 


ELVES 


the most important contributing 
causes, if not a most important 
element in the lack of security in 
the dealer field, is that there has 
been no intelligent policy with 
respect to the appointment of 
dealers in multiple dealer cities. 

If reports which come to us 
are true, at least one important 
manufacturer is moving to do 
something about this situation. 
We are told that this company 
is checking its distribution set- 
up in each multiple-dealer city 
preliminary to putting it into 
better balance. 


One Pedal Controls 
Throttle and Brake 


OR a long time one of our pet 

ideas has been that throttle and 
brake controls should be com- 
bined in a single pedal to save 
part of the half second it takes 
to move the foot from the accel- 
erator to the brake pedal. We 
have just been reminded of it by 
a report that a couple of Czecho- 
slovakian engineers have devel- 
oped a hook-up of this kind and 
are demonstrating it in England. 
Although it doesn’t work just the 
way we had in mind, it repre- 
sents one way of putting the idea 
into practice. 


A Statistical 
Recession 


F your favorite index of general 
business drops rather sharply 
this fall, don’t jump to the con- 
clusion that the country is going 





into another economic tailspin. 
Advancing new model introduc- 
tions to November is going to 
throw these indexes out of gear 
unless proper adjustments are 
made because motor vehicle and 
steel production are important 
elements in all of them. 

This year production in Sep- 
tember and October is not going 
to be comparable with previous 
years, as these two months will 
correspond roughly to November 
and December in years when new 
models were introduced in Janu- 
ary. Consequently if the usual 
seasonal correctives are applied 
to September and October pro- 
duction figures, the drop in the 
adjusted index may well prove to 
be exceedingly steep. The meas- 
ures of activity in the steel in- 
dustry particularly and in other 
lines less directly related to auto- 
motive production also will be af- 
fected to some degree. Alto- 
gether, therefore, the fall an- 
nouncement plan seems certain to 
have a profound effect this fall 
on our usual measures of business 
activity. Consequently it is im- 
portant to realize that effect will 
be caused more by statistics than 
by economics. 


> * * 


Salesmen Threaten 
To Picket 


EALERS in a large Middle 

Western city voted recently 
not to open on Sundays and legal 
holidays. Prior to the vote some 
wag in the back of the hall sug- 
gested that any dealer who 
opened in violation of the agree- 
ment should %e picketed. Now 
we learn that the salesmen in 
that city are talking about doing 
just that on the theory that it 
is better to spend a few Sundays 
picketing than to have to work 
seven days a week the year 
’round—D. B. 
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Two-Stroke Cycle Is Favored 
for Aircraft Diesel Engines 


ERY little seems to have been 
VV done in the way of development 

of aircraft Diesel engines in re- 
cent years, except possibly by and for 
military establishments, yet the prob- 
lem of the Diesel aircraft engine is 
by no means disposed of. In a paper 
entitled “Comparison of Spark and 
Compression-Ignition Engines,” -Ken- 
neth A. Browne of the Wright Aero- 
nautical Corporation expressed the 
view that the two-stroke engine is the 
only one worth considering for air- 
craft use. He reasons that in order 
to approach the best Otto-cycle thermal 
efficiency, a Diesel cycle must operate 
with an air excess figure of over 150. 
This will keep the i.m.e.p. below 120 
lb. per sq. in. within the rated horse- 
power range. More than 25 per cent 
overload capacity is available, but at 
the expense of high fuel consumption 
and a smoky exhaust. Assuming the 
rated speed of the Diesel to be 2000 
r.p.m. (which is somewhat less than 
that of present large gasoline engines), 
the rated specific output of the four- 
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stroke at 88 per cent mechanical ef- 
ficiency and of the two-stroke at 83 
per cent efficiency are 0.264 and 0.502 
hp. per cu. in. respectively. The 
four-stroke performance is completely 
over-shadowed by gasoline-engine per- 
formance. The dependence of the ther- 
mal efficiency on the compression 
ratios in both the Otto and Diesel ideal 
cycles is represented in Fig. 1. 


As regards the weight possibilities 
of Diesel engines, practically every 
discussion of the subject justifies the 
heavy design on grounds of high peak 
pressures and terrific heat strains. 
Mr. Browne thinks such a claim is 
justifiable in the case of the four- 
stroke Diesel engines developed to date, 
for in order to come within the usable 
weight range, what amounts practical- 
ly to Otto-cycle operation with enor- 
mous peak pressures is necessary. But 
it does not necessarily apply to the 
two-stroke engine. Excellent m.e.ps. 


have been obtained with top pressures 
of less than 800 lb. per sq. in. on sin- 
gle-cylinder engines at Massachussets 
Institute of Technology and at the en- 
gine laboratory of the N.A.C.A. The 
top pressure of the true Diesel cycle 
is not as high as that of the Otto cycle, 
and it is only when the Otto cycle is 
approached that excessive peak pres- 
sures are encountered. The Lanove en- 
gine recently introduced in Germany 
and in this country is claimed to show 
about the same peak pressure as the 
normal gasoline engine, and a corre- 
sponding m.e.p. 

In concluding his paper Mr. Browne 
gave the following specifications foi 
a Diesel aircraft engine which he con 
siders quite plausible and which in his 
opinion, if it were backed by an ef- 
fective corporation, would — shortly 
“bring present airline and military en- 
gines to earth.” 


1. Two-stroke-cycle operation. 
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9, Adaptability of design up to 1500 
b.hp. 
3. Flexibility of cylinder arrangement 
(small-diameter radial preferred). 
4, Maximum fuel consumption: 
Clear-exhaust rated b.hp.—0.40 
lb. per b.hp.-hr. 
(75 per cent rated b.hp.)—0.35 
lb. per b.hp.-hr. 
Cruising: 
(50 per cent rated b.hp.)—0.36 
lb. per b.hp.-hr. 
Take-off, 125 per cent rated b.hp. 
—0.50 lb. per b.hp.-hr. 
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5. Propeller r.p.m. arranged with 
gears for efficient operation. 

6. Must be capable of being super- 
charged to rated hp. at 15,000 ft. 

. Dry weight, 1.5 lb. per rated hp., 
maximum. 

8. Peak cylinder pressure limited to 

800 lb. per sq. in. 

9. Air cooled. 

10. Starting to be accomplished with- 

out glow plugs. 

Either individual cylinder injec- 

tion pumps or dual unit pumps. 

Minimum service intervals on 


-~l 


rh 


12. 75 


& 


routine 


per cent power operation. 


50 hours, nozzles, etc., 
inspection. 

350 hours, top overhaul. 

1090 hours, bearings, pistons, etc., 
major overhaul. 


13. Engine to have a minimum life of 


4000 hours. 

Engine must be capable of oper- 
ating on a good grade of bunker 
oil. 


14. 


. Free of torsional vibration in 


operating range. 


Diesel Use Grows in Canada 


Bus service tests show saving of 


LTHOUGH the first few Diesel- 
A converted trucks in Canada were 
said to have proved quite un- 
satisfactory in their performance, all 
vehicles purchased within the last two 
years have rendered such service that 
their owners have begun to convert 
further units of their fleets, and when 
new purchases are necessary, oil- 
engined vehicles are being bought al- 
most exclusively by these operators. 
This statement was made by H. L. Wit- 
tek, in a paper on Diesels on Canadian 
Roads. 
The uncertainty as to the probable 
taxation of Diesel fuels, which at first 
caused potential buyers to hesitate, 
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2.5 cents per mile over gasoline 


has been removed, the Canadian Gov- 
ernment now levying the same rate per 
gallon on Diesel fuel as on gasoline. 
Sales of British Diesel engines in the 
Dominion have been helped greatly by 
a change in Canadian custom rules 
which became effective in April last, 
under which British Diesel engines are 
admitted free of duty. This resulted 
in a reduction of about 15 per cent in 
the cost of these engines, and as an 
immediate result the Montreal Tram- 
ways, which had operated a few Diesel 
buses for a considerable time, con- 
verted most of their vehicles. 

Present European oil engines cost 
about 50 per cent more per hp. and 14 
per cent more per unit of weight than 
gasoline engines of equal output. This 
increases the cost of the complete chas- 
sis about 12 per cent. It is to be ex- 
pected that the prices of oil engines 
will be reduced with increase in pro- 
duction and that the fuel-injection 
equipment, at present the largest fac- 
tor in oil-engine cost, will come down 
materially. 

As far as maintenance is concerned, 
the experience of Canadian operators 
has been very satisfactory. A 100 hp. 


Gardner engine installed in a G.M.C. 
T-60 chassis has done well over 100,- 
000 miles, operating in temperatures 
ranging from 40 deg. below zero to 90 





deg. in the shade. This engine has 
not yet had a major overhaul, no bear- 
ings have been renewed, the cylinders 
have not been reground. The only 
maintenance work done has been one 
valve grinding, the replacing of one 
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cylinder-head gasket, and cleaning of 


sprayers. The engine is hauling a 
gross load of 55,000 lb. at an average 
speed of 20-22 m.p.h. over a 240-mile 
run, with some hilly sections. Fuel 
mileage with this load is between 7.5 
and 8.3 per gallon, which gives the 
astonishing figure of 206-228 gross ton- 
miles per gallon. 

There are much greater differences 
between the torque curves of Diesel 
than between those of gasoline en- 


gines. In Fig. 1 the torque curves of 
a number of engines of different 
makes and approximately the same 


rated b.h.p. at similar governed speeds 
have been plotted, in percentages of 
rated torque at governed speed. These 
curves show that the maximum torque 
may vary as much as 20 per cent, and 
the vehicle performance will .be af- 
fected accordingly. It will be seen that 


curve No. 4, from a_ precombustion- , 


chamber engine, is very similar to 
curve No. 7, from a direct-injection en- 
gine, which shows that combustion- 
chamber form is not the factor that 
determines the form of the torque 
curve. 

Figures are also given in the paper 
of comparative operating costs of 
gasoline and Diesel buses with the same 
chassis model, over a period of 27 
months, the items included being fuel, 
lubricants, maintenance, depreciation 
and interest. These items total 7.58 
cents per mile for the Diesel bus and 
10.08 cents per mile for the gasoline 
bus. The average fuel cost in Ontario 
is 18.3 cents per Imp. gal. for gasoline 
and 13.3 for fuel oil, both figures in- 
cluding the tax of 6 cents per Imp. gal. 
or 5 cents per U. S. gal. 

In winter, Diesel fuel in cold cli- 
mates must be entirely free from wa- 
ter, for when a vehicle is taken out 
of a warm garage the water in the 
fuel is shaken into an emulsion with 
the fuel, and when the temperature 
drops below the freezing point, a slush 
is formed. The fine ice particles trav- 
eling with the fuel oil seem to be 
deposited in the fuel pipe between the 
tank and filter, and finally clog this 
pipe over its full length. This makes 
it necessary to tow the vehicle to a 
warm garage and drain the whole fuel 
system. Trouble has been occasioned 


also by fuels depositing their wax con- . 


tent in the fuel filter, clogging it. The 
remedy is to install the filter in a posi- 
tion where it will be kept warm—but 
not too warm, as that might lead to 
vapor lock. 

During the past two-years the oil 
engine has made rapid advances in 
Canadian transport. That it is not 
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ignition engines has improved con- 

stantly, and the Diesel has become 
a serious competitor of the gasoline 
engine with respect to performance and 
economy, according to Ernest G. Whit- 
ney, of the N.A.C.A., who presented a 
paper on “Performance of High-Speed 
Compression - Ignition Engines with 
Three Types of Combustion Chamber.” 
The improvement has been brought 
about by better mixing of fuel and air, 
and further improvements along the 
same line may be expected. Optimum 
mixing will be obtained with the prop- 
er combination of fuel spray and air 


D ERFORMANCE of compression- 





Fig. 1—Prechamber 
cylinder head 





flow. The displacer-piston combustion 
chamber, which is the best so far de- 
veloped from this point of view, may 
not be the ultimate solution. Mr. Whit- 
ney’s analysis points to the possibility 
of a further improvement of 27.5 per 
cent in performance. 

A number of conditions have ham- 
pered the application of Diesel engines 
so far: In order to maintain a clear 
exhaust it is necessary to operate with 
an excess of air, which lowers the 


specific output; the mechanical losses 
are high, and the cylinder pressures 
are also high, which necessitates heavy 
construction. 
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looked upon as a passing fad is prov- 
en by the fact that some oil com- 
panies have purchased Diesel equip- 
ment for their fleets, which reflects a 
conviction that this type of engine has 
a future. Instead of trying to retard 
this development, these oil companies 
take reasonable action by acquiring 
first-hand knowledge of the suitability 
of their fuels. 





Investigations by the N.A.C.A. have 
resulted in a gradual increase in the 
percentage of the available air utilized, 
and it is now possible to obtain a clear 
exhaust at an engine speed of 1500 
r.p.m. with only 15 per cent excess air. 
A maximum i.m.e.p. of 165 lb. per 84. 
in. has been obtained without boost- 
ing, and no reason is seen why it should 
not be possible to further reduce the 
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Fig. 2—Quiescent type of combustion chamber 


percentage of excess air required and 
increase the performance. 

The three types of combustion 
chamber experimented with are de- 
scribed as the prechamber (Fig. 1), the 
quiescent type (Fig. 2) and the dis- 
placer type (Fig. 3). 

As regards the prechamber type of 
engine, an investigation was made by 
the N.A.C.A. of the best division of 
the clearance volume between the pre- 
chamber and the cylinder, using con- 
necting passages of constant length- 
diameter ratio with flared ends. As 
the relative volume of the prechamber 
was decreased, there was little effect 
on the i.m.e.p. and the fuel consump- 
tion until it became equal to less than 
35 per cent of the total clearance vol- 
ume. Beyond this point the m.e.p. de- 
creased and the specific fuel consump- 
tion increased. Heat loss to the wa- 
ter jacket was greater with large pre- 
chambers (for the same compression 
ratio). 

From the work on prechamber-type 
combustion heads the following conclu- 
sions were drawn: 
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The prechamber is capable of giv- 
ing rapid mixing and combustion with 
fuel injected in a single compact injec- 
tion spray from a large round-hole 
orifice nozzle. 

The prechamber should be_ disk- 
shaped and contain as much of the 
clearance volume as possible. The con- 
necting passage should be as small as 
is consistent with the maximum de- 
signed engine speed without allowing 
the attainment of acoustical air veloci- 
ties. The passage should enter the pre- 
chamber tangentially, to give a strong 
rotational airflow, and should flare into 
the cylinder radially. The injected 
fuel. spray should be directed across 
the prechamber at right angles to the 
entering air stream; an injection pe- 
riod of 21 deg. should be used. The 
compression ratio should be about 15.5. 

Boosting the prechamber of optimum 
relative size (without other change) 
will increase the net output, the b.m.e.p. 
increasing about 2.5 lb. per sq. in. for 
each inch of mercury boost below 10 
in. At part load the specific fuel con- 
sumption will be higher when boosting, 








owing to the power absorbed by the 
blower. 

Hard starting, high friction losses, 
presence of combustion knock, and in- 
ability to scavenge the combustion 
chamber eliminate the prechamber en- 
gine as a desirable aircraft power- 
plant. 

The quiescent type of combustion 
chamber, of the vertical disk type, was 
investigated from the same points of 
view. There is no restricting orifice 
between the prechamber and the cyl- 
inder, and no evidence has ever been 
found to indicate that combustion is 
affected by air movement. The follow- 
ing conclusions were drawn from this 
study: 

In order to obtain optimum perform- 
ance from the quiescent combustion 
chamber, it is necessary to proportion 
and direct the fuel spray so that the 
fuel is distributed as uniformly as pos- 
sible throughout the air. Impingement 
of the fuel spray on the piston and 
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Fig. 3—Displacer type of combustion 
chamber in diagram 
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chamber walls is not necessarily detri- 
mental to combustion, but may be an 
aid to distribution. 

The engine performance obtained by 
proportioning the areas of the orifices 
to the volume of air to be served by 
each orifice is approximately the same 
as that obtained by varying all orifice 
sizes and determining from the en- 
gine power the optimum combination. 
Neither method is complete in itself; 
the use of both, together with a study 
of spray photographs, should yield the 
best results. 

There appears to be no sharply de- 
fined optimum value for the number, 
direction, or size of the injection ori- 
fices. A six-orifice nozzle gave power 
and economy equal to that obtained 
with any other number and arrange- 
ment of orifices. Two injection valves 
connected to the same pump gave in- 
ferior performance. 

Boosting merely extends the per- 
formance curves and does not essen- 
tially alter their characteristics; how- 
ever, it tends to make operation 
smoother. 

Coolant temperatures of 300 deg. 
Fahr. decreased normal performance 
by about 8 per cent, of which 4 per cent 
was due to lower volumetric efficiency. 
Operation was smoother at the high 
temperature. 

The use of large valve overlap al- 
lowed the vertical disk chamber to be 
scavenged and outputs to be obtained 
that differed very little from those of 
the prechamber type, with the added 
advantages of easier starting and less 
combustion knock. Neither chamber 
gives outputs high enough to be useful 
in an airplane powerplant. 

In the original displacer type of com- 
bustion chamber a lug or displacer was 
bolted to the crown of the piston. Pre- 
liminary tests showed better perform- 
ance than obtained with either of the 
other two types, but trouble was ex- 
perienced from overheating of the dis- 
placer and cocking of the piston, which 
latter resulted in excessive piston-ring 
wear (the restricted passage was en- 
tirely on one side of the displacer). 
These difficulties were overcome by 
casting the displacer integral with the 
piston and dividing the restricted-flow 
area into two equal passages at op- 
posite ends of the rectangular dis- 
placer. The double-passage is believed 
to set more of the air volume in mo- 
tion; performance was superior with 
it, and this form was therefore adopted 
for the remainder of the work. The 
compression ratio was made 15.3. 

With a displacer of such height that 
it entered the passage 40 deg. ahead 
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of top center, the optimum passage 
width was found to be 19/64 in., which 
gives a calculated maximum velocity 
of forced air flow equal to eight times 
the linear speed of the crankpin. 

After this relationship had been es- 
tablished, the displacer height was 
varied. It was found that the per- 
formance was not much affected over a 
considerable range, but the optimum 
height proved to be that which allowed 
the displacer to enter the passage 42 
deg. b.t.c. As to nozzle types, it was 
found that the nozzle giving the best 
performance with the quiescent combus- 
tion chamber of the same compression 
ratio, was the best also for the dis- 
placer-type chamber. With this type 
of combustion chamber the b.m.e.p. in 


A 


for boosting. When boosting to 10 in, 
of mercury column the net b.m.e.p. was 
160 lb. per sq. in. and the i.m.e.p, 210 
lb. per sq. in. Restricting operations 


to conditions of clear exhaust, no per- 
formance improvement could be ob- 
tained by exceeding a boost of 7.5 in. 


of mercury, which suggests that opti- 
mum combustion conditions when 
boosting require further study. 

Using high coolant temperatures, up 
to 280 deg. F., there was a decrease in 
performance of up to 4 per cent (as 
compared with up to 8 per cent in the 
quiescent combustion chamber). With 
the displacer combustion chamber the 
performance was reduced by increased 
coolant temperatures throughout the 
load range, whereas with the quiescent 
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the 5 by 7-in. single-cylinder test en- 
gine could be raised to 115 lb. per sq. 
in. with clear exhaust, with only 15 
per cent excess air. The best fuel 
economy corresponded to a_ specific 
consumption of 0.41 lb. per. b.hp. The 
maximum i.m.e.p. was 165 lb. per sq. 
in., but was accompanied by a smoky 
exhaust. The superior performance 
with this combustion chamber as com- 
pared with a similar one without the 
displacer was found to be due to earlier 
combustion and utilization of a greater 
proportion of the available air, the 
former resulting in a greater effective 
expansion ratio. 

When the engine with this type of 
combustion chamber was boosted, the 
load range was extended, the same as 
with the other types. At light loads 
and high boosts the performance suf- 
fered by reason of the power required 
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combustion chamber it was increased 
with small fuel charges. 

In the single-cylinder test engine the 
friction hp. is naturally comparatively 
high. Fig. 4 shows the effect of the 
compression ratio on the friction m.e.p. 
of an integral-combustion-chamber en- 
gine (no restrictions to airflow) when 
motored over at four different speeds. 
The most remarkable thing is the high 
friction m.e.p. in the single-cylinder en- 
gine at carburetor compression ratios 
—50 per cent greater for a compres- 
sion ratio of 6 than found in multi- 
cylinder carburetor engines. From this 
the conclusion is drawn that in a multi- 
cylinder compression-ignition engine 
the friction m.e.p. will be correspond- 
ingly less, and the net outputs and 
specific fuel consumptions greater than 
the values obtained from the single cyl- 
inder test engine. 
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Diesel Power for Transportation 


ODERN Diesel engines of the au- 
M tomotive type develop as much 
power as, or more than gasoline en- 
gines of corresponding displacement, 
according to O. D. Treiber of the Her- 
cules Motor Co. They weigh slightly 
more than the gasoline engines, but 
this has not proven a serious factor in 
vehicle applications. 

Mr. Treiber’s paper dealt with Diesel 
Engines in Transportation, and there- 
fore considered these engines from 
the operator’s standpoint. Aside from 
questions of specifi¢ power and specific 
weight, the operator is interested in 
such subjects as noise, smoke, smell, 
vibration, acceleration, and depend- 
ability. 

While the Diesel is more noisy when 
the vehicle is stopped and the engine 
is idling, with a reasonably well insu- 
lated footboard and dash, the noise in- 
side the cab with the vehicle under 
way is substantially the same as with 
a gasoline engine. 

Smoke in the exhaust of the Diesel 
comes from two principal sources— 
lubricating oil and fuel. Oil pumping 
of the piston and excess oil on the in- 
let-valve stems results in the familiar 
blue oil smoke. Smoke due to im- 
proper combustion of the fuel may be 
blue, white or black. A white smoke 
results from a very slight oxidation 
of the fuel spray, which occurs when 
the engine is being started from cold. 
Blue smoke is the result of partial com- 
bustion of the fuel spray, while black 
smoke is due to carbon particles in the 
exhaust resulting from an excess of 
fuel. 

The greatest difficulty in the main- 
tenance of the earlier Diesel engines 
was the cleaning and adjusting of 
spray nozzles with orifices only 0.008 
or 0.012 in. in diameter. When these 
orifices became clogged with carbon it 
required an expert and special tools 
toclean them. This difficulty has been 
overcome by the use of self-cleaning 
pintle-type nozzles. 

Operating economies must justify 
the higher first cost of the Diesel, 
which is due to the fact that injection 
equipment costs more than carburetor 
and ignition equipment, to the addi- 
tional metal in the Diesel, and to the 
additional cost of the starting equip- 
ment. It is likely that all of these 
items will be reduced as the volume of 
Diese] production increases. 


Automotive Industries 





As regards the probable future cost 
of Diesel fuels, Mr. Treiber states that 
the greater the amount of gasoline 
which a refiner wishes to obtain from 
a barrel of crude, the greater will be 
the refining costs, whereas the greater 
the demand for furnace or Diesel oil— 
and the less the demand for gasoline— 
the less will be the refining expense. If 
is costs less to produce a barrel of fuel 
oil suitable for use in Diesels than it 
costs to produce a barrel of gasoline, 
then the Diesel fuel should be sold at 
a lower price. But even with equal 
prices of Diesel fuel and gasoline, the 
fuel cost of the Diesel would still be 
about 50 per cent less because of its 
greater inherent economy. 


Motor Transport a 


There is very little difference in the 
respective consumptions of lubricating 
oil while the maintenance may be 
somewhat higher for the Diesel. An 
important point in the application of 
Diesel engines to transportation units 
is the selection of the proper gear 
ratio. Partly because of the rapid in- 
crease of friction with speed and 
partly on account of the tendency of 
the spray to spread over a greater 
crank angle at high speeds, the fuel 
economy decreases as road speeds in- 
crease. An injection equipment which 
gives a short angular duration of in- 
jection at high speeds makes the en- 
gine rough at low speeds, hence a com- 
promise must be made. 


Target for Legislators 


(Continued from page 824) 


passengers running regularly between 
cities. 

In the desire to prevent foreign 
trucks from escaping gasoline taxation 
by the fuel supply, Missouri would pro- 
hibit a vehicle from carrying more than 
one fuel tank of 30 gals. for use in that 
vehicle in the State. Montana would 
prohibit auxiliary gasoline tanks. A 
bill was introduced in the Nevada House 
which would levy 6 cents per gallon tax 
on Diesel and similar oils. Diesel fuel 
probably will not remain untaxed very 
long. A number of states have intro- 
duced bills compelling an alcohol blend, 
utilizing alcohol produced in the par- 
ticular State. 

The proposed tail-light on Georgia 
mules, which creates considerable mirth, 
is nevertheless in keeping with present- 
day safety efforts on the road. A num- 
ber of bills call for illumination of 
front and rear license plates. A New 
York bill for a translucent plate il- 
luminated by night did not get very far 
when it was brought out that the bill 
covered a proprietary article. Probably 
one of the best mirth-provoking bills 
of this spring’s crop is the one intro- 
duced in the Oregon Senate, which 
would require all vehicles, after Jan. 1, 
1937, to be equipped with a combination 
license carrier, bumper and release 






which would drop the license plate if 
the vehicle struck any object. It would 
also require the license carrier to be 
equipped with a white light which 
would automatically be lighted at a 
speed of 20 m.p.h. or less, a green light 
to indicate the speed between 20 and 50 
m.p.h. and a red light if the vehicle 
exceeded 50 m.p.h. 

The chain store is a target for in- 
creased taxation, and a number of pro- 
posals would include gasoline filling sta- 
tions in the classification of chain 
stores. The licensing of mechanics is 
being attempted and the “caravan” is 
now being singled out as a potential 
source of revenue. More states are en- 
deavoring to incorporate a mileage tax. 

As to the future, Mr. Wolf feels that 
motor transportation is firmly in- 
trenched by reason of its inherent mer- 
its, and that the possibility of its being 
supplanted by some better, faster or 
more economical medium of transport 
is very remote. In view of the wide- 
spread and representative national in- 
terests involved, it is not likely that it 
will be strangled by over-regulation. 
Even though it may experience tempo- 
rary setbacks, it will win out in the 
end, for it constitutes a basic advance 
in the line of progress, and no one can 
stop evolution. 





June 22, 1935 





























SUMMER MEETING 


Planetary Gearset 


N account of extensive work in the 
development of an automatically 
shifting transmission was given 

by John Sneed of the Sneed Engineer- 
ing Corp. After various failures, the 
three-speed gear box illustrated in Fig. 
1 was evolved, which is capable of 
changing gears under torque. The 
changes may be modified by the driver 
within certain limits, by manipulation 
of the throttle. 

The gear train is described as of the 
semi-planetary type, and it is claimed 
that the bearing loads of the pinions 
are no greater than the tooth loads, 
whereas in the usual planetary trans- 
mission they are twice that load. The 
pinions are driven by sun gears cut 
integral with the clutch shaft, and they 
in turn drive ring gears cut integral 
with clutch plates. The reaction of the 
pinion carrier is taken through a roller 
clutch at the left. The larger of these 
clutches is the second gear, while the 
smaller controls both the low and high 
gears. The clutch shaft is driven 
through a centrifugally-operated mas- 
ter clutch in the flywheel. 
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When the engine is speeded up suf- 
ficiently for the master clutch to en- 
gage, both sets of gear-clutch plates are 
set rotating clockwise. The gear clutch 
plate at the extreme right is perfo- 
rated to form engagements for a series 
of small ratchet pawls as shown in 
Fig. 1. These pawls are assembled in 
the pressure plate for the low-high 
speed clutch and, upon clockwise rota- 
tion of the gear-clutch plate, make posi- 
tive engagement with it and cause it to 
drive the pressure plate in a clockwise 
direction. The pressure plate has a 
number of cam surfaces, which engage 
like cam surfaces on the housing in 
such manner that clockwise rotation of 
the pressure plate forces axial move- 
ment to the left, thus frictionally en- 
gaging all the clutch plates for low 
gear drive. Practically no slippage is 
possible in low-gear drive, because 
clockwise movement of the low clutch 
gears in relation to the housing engages 
the clutch members; all clutch slippage 
for low-gear engagament is taken by 
the master clutch. 

Torque is thus transmitted through 
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the splined clutch plates to the gear 
housing and from the gear housing, 
through the medium of the pins shown, 
to the torque drum, which latter is 
forced by the pins mentioned to rotate 
with the gear housing, but may slide 
axially upon it. Torque is transferred 
from the torque drum through a helical 
jaw clutch to the final drive. This be 
ing a right-hand helix, any torque is 
proportionately turned into an axial 
force tending to move the torque drum 
toward the right. This movement is 
limited by the centrifugal’ governors, 
which are forced into their innermost 
position. Axial forces due to torque 
are now balanced and completely ab- 
sorbed in the gear housing. 

The pinion carrier is now stationary, 
its anti-clockwise moment being taken 
into the transmission housing, through 
the roller clutch. The friction clutches, 
gear housing, torque drum and centrif- 
ugal governors turn around it at pro- 
peller-shaft speed. Low clutch is posi- 
tively engaged and second clutch is run- 
ning free. When the governor weights 
attain sufficient velocity to enable them 
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Fig. I|—Longitudinal and transverse sections through Sneed 
automatic transmission 


Automotive Industries 









ea all 


ed 




















SUMMER MEETING 





& 


to move outward against the axial 
torque reaction of the clutch drum, the 
rollers which restrain them and the 
governors move outward on the cams, 
which operate the second-speed clutch. 
These cams have four angles, alternate 
ones of which are resistance and oper- 
ation angles. The function of the re- 
sistance angles is to restrain the gover- 
nors until they have sufficient power to 
complete the next shift, and the opera- 
tion angles determine the actual time 
element of the shift. 

In low gear the governor rollers rest 
against the first resistance angle and 
inside the pivoting point of the cams. 
The opposite face of the cam rests flat 
against the cover plate of the gear 
housing, so that, regardless of the pres- 
sure on the rollers, no tipping of the 
cams is possible, but as soon as centrif- 
ugal force carries the weights outward- 
ly beyond the pivoting point of the 
cams, they tip under the axial force set 
up by torque until all clearance is taken 
up between the _ second-speed-clutch 
plates. Under the urge of centrifugal 
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Fig. 2—Overdrive in axial and 








force, the rollers now continue to move 
outwardly on the second or operating 
angle of the cams, until the second- 
speed clutch carries just the same 
torque as was being transmitted by low 
gear immediately before the shift 
started. For smooth shifting, the second 
operation angle of the cams should be 
approximately the same after tipping 
as the first resistance angle was before 
tipping. 

Fig. 3 is a diagrammatic sketch of 
this roller-cam action, showing how the 
second-speed-clutch pressure is con- 
trolled in such a way as to accurately 
measure the amount of torque it will 
transmit during the shift. 

A study of this diagram will show 
that any given torque will restrain the 
governors with a proportionate radial 
force until the engine accelerates the 
car and the governor weights attain 
sufficient power to move outwardly 
against the axial force of the torque; 
at which time the second-speed clutch is 
engaged. The force of this engagement 
increases as the rollers carried by the 
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governors move farther outward, until 
the second-speed clutch begins to drive 
the gear housing, at which time it 
starts to run faster than the low-speed- 
gear clutches. Under this condition the 
low-speed-gear clutches disengage, due 
to their anticlockwise rotation relative 
to the gear housing. 

Any tendency of the second-speed 
clutch to transmit too much torque re- 
sults in the governor weights being 
forced inwardly along the operation 
angle of the cams, until the pressure 
on the clutch plates is relieved suf- 
ficiently to permit slippage. This slip- 
page occurs in every shift, and is al- 
ways in exact proportion to the excess 
engine speed at the moment of shift. 
In other words, the power wasted 
through slippage of the engaging clutch 
corresponds exactly to the _ kinetic 
energy due to the surplus speed of the 
engine. Lowering the engine torque by 
means of the throttle enables the driver 
to select the next highest gear at will, 
and shifts made by this method very 
closely resemble a well executed manual 
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shift made with a conventional trans- 
mission. The shift from second to high 
is very similar in principle to the one 
just described, although in making this 
change the second-speed clutch is left 
in engagement and the low-high-speed 
clutch is forced into engagement too. 
This engagement, however, is not posi- 
tive, due to the fact that the direction 
of rotation of these clutch plates in re- 
lation to their housing has reversed. 
The torque drum is forced forward by 
the governors until the pins, which 
transfer torque from the gear housing 
to the torque drum, supply the neces- 
sary pressure to operate the clutch. This 
reengaging of the low-high speed 
clutch forces the pinion carrier forward 
against the reaction of the second-speed 
gears and places the mechanism in di- 
rect drive, in which all of the parts be- 
come stationary in relation to each 
other. 

Shifting down results in a reversal 
of conditions. If in high gear the pow- 
er value of the governors, through their 
various leverages, becomes insufficient 
to hold the low-high clutch against slip- 
page, the engine races until the ratio 
of engine speed to car speed is that of 
second gear. (The second-speed clutch 
still has an operating pressure at least 
equivalent to the axial force set up by 
the engine torque.) As most of the 
torque is now transmitted through the 
second-speed gear, the reaction of this 
torque is transmitted to the gear car- 
rier, forcing it to reverse its moment 
of rotation and establishing a reaction 
point in the transmission housing 
through the roller clutch. As soon as 
this reaction point is established, the 
axial force of second-speed torque is 
available to operate the second-speed 
clutch and to force the full release of 
the low-high-speed clutch by forcing the 
governors entirely into their second- 
speed position. Shifting into reverse is 
accomplished by the pedal formerly 
used for the clutch. Depressing this 
pedal accomplishes four things: (1) 
it moves the sliding jaw clutch into the 
neutral position as shown; (2) it re- 
leases the roller reaction clutch and 
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Fig. 3—Diagram of roller-cam 
action 
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Fig. 4—Centrifugal master clutch 


holds it out of engagement; (3) it en- 
gages the jaw clutch member mounted 
on the tail shaft of the gear carrier, 
and (4) it applies the reverse-reaction 
brake band. The reaction brake band, 
by holding the torque drum against ro- 
tation, forces the torque moment of the 
engine to reverse its direction in the 
carrier, thus establishing reverse drive 
through the low gear clutch. Release of 
the pedal reverses these operations and 
reestablishes forward drive. 

All housings of this transmission are 
of pressed steel, and ordinary commer- 
cial limits and tolerances are used. All 
driving gears are helieal and quiet in 
operation. A fine pitch and a small 
helix angle are recommended. The 
weight of the complete equipment com- 
pares very favorably with conventional 
transmission practice, and space re- 
quirements are about the same. 

Fig. 2 shows the overdrive developed 
for this job. In this design a planetary 
gear set replaces the sliding jaw clutch 
for reverse, and the sun gear is slidably 
splined to the universal joint. Torque 
is transferred from the transmission 
proper through the torque gear, to the 
pinion carrier of the planetary set. The 
sun gear of the planetary set is jour- 
naled on the torque gear and is re- 
strained from overrunning it by a roll- 
er clutch. Equal torques in the forward 
direction are impressed on the ring 
and sun gears by the pinions, but due 
to the restraint placed upon the sun 
gear by the roller clutch, the whole as- 


sembly turns as a unit at the same 
speed as. the torque gear or the torque 
drum. Mounted on the sun gear is a 
friction clutch disc for engaging the 
overdrive ratio, which is accomplished 
by stopping the sun gear and holding it 
against rotation. The pinions are then 
being driven around the sun gear, thus 
imposing a greater speed on the ring 
gear than that of the torque gear. The 
overdrive is engaged by a vacuum cyl- 
inder; it may be entirely locked out, 
made entirely automatic and responsive 
to road requirements at all times, or 
may be engaged in such way that all 
transmission speeds are transferred 
through the overdrive. 

To obtain reverse, the whole over- 
drive unit is shifted backward until 
the pinion carrier is out of engagement 
with the small gear, which acts as its 
driver on the torque gear, and the pin- 
ions engage both this driver and the 
sun gear. A plate mounted on the pin- 
ion axles, with clutch teeth on its outer 
edge, engages teeth on the inside of the 
housing and holds the pinion carrier 
against rotation, as the drive is now 
directly into the pinions, and their axles 
are held against movement. This gives 
a reverse drive at one-half the forward 
speed. The automatic changes occur 
in reverse the same as in forward drive. 
This shift is accomplished by a pedal. 

Forward control of the overdrive is 
accomplished by a push-pull button on 
the dash, which operates a valve on the 
vacuum cylinder. With the button in 
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the inward position, vacuum is cut off 
from the cylinder and the car is in di- 
rect drive. With the button in the in- 
termediate position, vacuum is allowed 
in the cylinder only when that in the 
intake manifold exceeds 2 lbs. per sq. 
in., and when the vacuum is cut off by 
the valve, the cylinder is opened to at- 
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mosphere. Vacuum of 2 lb. or more is 
required to operate the overdrive 
clutch, and this valving arrangement 
assures that the overdrive clutch will 
be either entirely free or entirely oper- 
ated without long periods of slippage 
when the button is in the automatic 
position. 


Pressure and Velocity 
Waves in Fuel Injection 


Systems Analyzed 


N a paper on “Graphical Analysis of 
Hydraulic Phenomena in Fuel Injec- 
tion Systems” by Professor Kalman J. 
DeJuhasz of Pennsylvania State Col- 
lege, a graphical method for the analy- 
sis of pressure and velocity waves in 
fuel-injection systems is developed. Ap- 
plications of the method to systems em- 
ploying open nozzles, poppet-valve noz- 
zles, and needle-valve nozzles, respective- 
ly, are given. The method was extended 
to also cover the cases of comparatively 
large liquid volume and a comparatiely 
large inert mass in the fuel system. 
One example was solved by both the 
analytical and the graphical methods, 
and as the same result was obtained in 
both cases, it proved the validity of the 
graphical method. 

The author starts out by quoting the 
equation of state of the liquid, viz., 





E — Pi Vi 





E — Pe V:2 


where £ is the bulk modulus in lb. per 
sq. in.; p: and pe are two pressures in 
the liquid, and V: and V:2 are the corre- 
sponding volumes. This equation is 
based on the assumption that the bulk 
modulus is a constant and independent 
of the pressure, which is not entirely 
correct, but since the pressures used in 
injection systems are only a small frac- 
tion of the value of the bulk modulus 
in any case, it is permissible to make 
this assumption. If the liquid is first 
subjected to a pressure equal to its 
bulk modulus and is then allowed to ex- 
pand by the removal of that pressure, it 
attains a velocity equal to the velocity 
of sound in it, from which the follow- 
ing equation is derived: 
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a=—E Vo 


where a is the velocity of sound in the 
liquid and V,. the volume under zero 
pressure. 

In a pipe line filled with liquid at 
rest or in a state of uniform flow, a 
change in pressure or velocity at any 
point will be propagated along the pipe 
with the velocity of sound. Any change 
in pressure is always accompanied by a 
change in velocity, and the relationship 
between the two can be determined 
from the basic fact that, provided there 
is no break in the liquid column, the 
mass of a given portion of the liquid 
column is the same after the change as 
before. 

In the injection system an increase 
in pressure in the line is brought about 
by an increase in the speed of the pump 
plunger. It is shown that in a liquid 
column the change in velocity is sub- 
stantially proportional to the change in 
pressure, and for a fuel oil with a bulk 


French Tax 


NDER a decree promulgated by the 

French Government gas oil, as used 
in high-speed Diesel engines, is sub- 
ject to a tax of 25 francs per 220 lb. 
(about 5.2 cents per gallon). This tax 
must be paid by all users, except that 
gas oil intended solely for use in sta- 
tionary engines meeting certain speci- 
fications is exempt. Those wishing to 





W. B. Stout 


S.A.E. president was toastmaster at the 
Thirtieth Anniversary Banquet 


modulus of 284,000 lb. per sq. in. and a 
specific gravity of 0.895, a change in 
pressure of 55.5 lb. per sq. in. corre- 
sponds to a change in velocity of 1 ft. 
per sec. 

The graphical method consists es- 
sentially in the construction of a set of 
charts representing the history of the 
pressure and velocity of the fuel at the 
pump end and at the nozzle end, on a 
time basis, and of another chart on 
which the pressure and velocity waves, 
as originated at the pump plunger and 
as reflected, are represented. Lack of 
space does not permit of explaining the 
method here in full, and those interested 
in the subject are referred to the origi- 
nal paper. 


Diesel Fuel 


take advantage of the exemption must 
apply to either the Minister for Air or 
the Minister of Marine for blank 
certificates certifying that the engines 
in which they want to use the fuel con- 
forms to the specified requirements. It 
appears that gas oil used in stoves and 
ranges is not exempt from the tax un- 
der the new decree. 
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Many Rivets 


If you want to get an idea of how 
lustily the infant airplane industry 
is growing, just absorb this statis- 
tic: Douglas Aircraft Corporation 


and Northrup Corporation, West 
Coast manufacturers of airplanes, 
recently ordered 25,000,000 alumi- 
num rivets. It takes quite a few 
planes to give jobs to that many 
rivets! 


Phenolic Laminated 


Engineering data, horse power 
ratings, etc., on gears cut from 
Spauldite (laminated phenolic) are 
contained in a little handbook just 
off the press. Where to use gears of 
Spauldite as well as the physical 
properties of the material also are 
given. 


Silver Bearings 


You all know that 1935 Pontiacs 
use main bearings of cadmium-silver 
alloy. But did you know that Pon- 
tiac will use 18,900 ounces of the 
precious metal this year. All of 
this goes into bearings. 


Reversing Tap 


We hear that one of the drilling 
machine makers has developed a tap- 
ping attachment that has solved the 
problem of producing perfect 4th 
class threads in an automotive part. 
The cost of the attachment is ab- 
sorbed in a small percentage of the 
usual cost of rejects. 


Tapered Splines 


Barber-Colman started something 
when they developed a method of 
producing tapered spline shafts. 
Here was something that the auto- 
motive industry had been waiting 
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for these many years. It gives a 
positive joint in places where back- 
lash or looseness are taboo; it pro- 
vides a joint that can be positively 
taken up when wear occurs. Car 
builders, truck and tractor manu- 
facturers, and aircraft builders are 
going for it in a big way. Have 
you investigated? 


Trained Men 


It is very evident that industry is 
faced with a dearth of trained 
mechanics despite the magnitude of 
the unemployed. This is due largely 
to the break in apprentice training 
during the depression years. Today, 
apprentice training has been re- 
sumed with almost feverish activity 
on every side. Some way must be 
worked out to continue the develop- 
ment of skilled men even in the 
depths of a depression against the 
time when they will be sorely needed. 


Molded Moding 


Col. Knox in a recent talk before 
a group of business executives com- 
mented on Ford’s activities in util- 
izing farm _ products. Synthetic 
resins from the soy bean are finding 
wider application. One of the most 
interesting is the production of 
autobody window frames and garn- 
ish molding which will be molded 
from a plastic material having the 
soy bean synthetic resin as the base. 
These moldings can be produced in 
color to match the decorative scheme 
of the car. 


Gear Lubes 


Standard of Indiana has just 
issued another lubrication mono- 
graph prepared by its engineering 
staff. This one is entitled “Lubrica- 
tion in Gear-Cutting Operations.” 
It deals with the types of cutting 


fluids recommended for specific gear 
cutting machines. Here is some- 
thing of more than passing interest 
to practical men concerned with the 
production of silent gearing or any 
type of gearing, for that matter. 
We'll be glad to get you a copy. 


Heat Transfer 


Another item to add to your store 
of material on air conditioning is a 
new bulletin, “Young Heat Transfer 
Surfaces” from the busy laboratories 
of Young Radiator. It is more of a 
handbook than a catalog although it 
lists the gamut of equipment avail- 
able. You’ll find typical calculations 
for heating and cooling problems; 
curves and tables; and an excellent 
psychrometric chart. No plant engi- 
neer can afford to pass it up. We'll 
be glad to get it for you. 


Aluminum Weld 


There aren’t enough articles 
around on the practical aspects of the 
welding of aluminum. But there is 
a good one in Oxy-Acetylene Tips for 
May. Don’t miss it. 


By Broaching 


That semi-circular seat for the ex- 
haust pipe attachment on the new 
Nash cylinder block side is finished 
accurately by surface  broaching. 
This is probably the first application 
of its kind in engine construction. 


Back to 1916? 


Perhaps nothing epitomizes the 
need for modernization of the in- 
dustrial plant than this thought— 
you can’t make 1936 products with 
1916 tools, at a profit. 

J.G. 


ANUFACTURING 


ANAGEMENT 
ETALLURSG-Y 
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Evaluating the Variables Affecting 


the Cooling of Aircraft Power Plants 


cooling of aircraft engine cylinders 

were presented in a paper by Ken- 
neth Campbell of Wright Aeronautical 
Corp. Mr. Campbell said there is need 
for a means of converting cooling data 
obtained under one set of conditions to 
equivalent values under other condi- 
tions. Under conditions of constant 
rate of heat disposal, as approximated 
in an engine when a constant indicated 
horse power is maintained and other in- 
ternal conditions also are held constant, 
the relation between the various factors 
may be expressed by an equation of the 
form 


Got experimental data on the air- 


ue 1 

t, —~t,+cC—.—, 

k (pV)? 
where t,, is the wall temperature; 

t,, the air temperature; 

KH, the absolute viscosity of the 
air at the mean between sur- 
face and air temperatures; 

k, the thermal conductivity at 
the mean between the surface 
and air temperatures; 

p, the air density; 

V, the air velocity ; 

C, a constant depending on the 
units used. 

It is interesting to note that the ex- 
ponents of three of the variables, 4, p 
and V, are the same. It is found that 
the term (u*/k) can be isolated and 
added as a correction after the wall 
temperature has first been approxi- 
mated by the equation containing the 
other factors, the maximum effect of 
the correction being an increase of the 
order of 5-7 per cent in the difference 
between wall and air temperatures for 
a drop of 100 deg. in the air tempera- 
ture. In order to make practical use of 
the equation it is first necessary to 
determine the value of the exponent x 
experimentally. Published experimen- 
tal values for x differ all the way from 
0.4 to 0.8, with many values in between. 
It is believed that the extreme values 
Tepresent conditions of turbulent and 
laminar flow respectively and that the 
intermediate values are due to the co- 
existence of both types of flow. 
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Experiments were made with a sin- 
gle-cylinder engine, the mass flow be- 
ing varied by changing the velocity 
through the baffles while keeping the 
temperature of the air constant. Dur- 
ing each run, the brake hp., r.p.m., car- 
buretor-air temperature, fuel/air ratio 
and oil inlet temperature were kept 
constant. Fifteen thermocouples were 
distributed over the combustion cham- 
ber, barrel top and mid-barrel, and 
several runs were made at different 
horse powers. From the data obtained 
the value of the exponent x was deter- 
mined by plotting values for the tem- 
perature difference against the mass 
flow (velocity) on logarithmic paper, 
the slope of the straight line obtained 
being the exponent. 

Values for most thermocouple loca- 
tions on the combustion chamber gave 
about 0.5 for the exponent x, but for 
some barrel locations it was as low as 
0.4. Subsequent tests on a Cyclone 
engine on a blower-cooled dynamometer 
stand, with temperature observations at 
the front and rear spark-plug gaskets, 
gave exactly similar data, x varying 
between 0.4 and 0.5. Early experiments 
by the N.A.C.A. gave a value of 0.8 
for x, which apparently was due to 
laminar flow induced over most if not 
all of the fin area by the baffles. 

Expressions are given in the paper 
for both a first approximation to the 
wall temperature and a second approxi- 
mation, but these expressions are said 
to require flight testing to adjust the 
value of the exponent and the magni- 
tude of the second approximation for a 
given installation. 

Another set of tests led to the conclu- 
sions that the wall temperature varies 
substantially linearly with the cooling- 
air temperature and that this variation 
depends upon the relative location of 
the thermocouples axially on the cylin- 
der assembly. 

Runs made with carburetor air tem- 
peratures of 50, 130 and 212 deg. F., at 
a constant manifold pressure, showed 
that the maximum variation in wall 
temperature for the same fuel-air ratio 
was only 15 deg., while for the maxi- 





mum-power fuel/air ratio the wall tem- 
perature variation with carburetor air 
temperature was negligible. 

It was found that the air velocity 
through the baffle passages can be sat- 
isfactorily indicated by means of an 
impact tube and a separate static disc 
fastened to the inside surface of a 
baffle. The impact tube is tapered to a 
sharp edge at the rear and its forward 
face is tilted 7 deg. from the normal to 
the baffle so as to be approximately 
normal with the center line of the 
baffle passage. The impact tube is 1 in. 
long, 3/32 in. wide, and about % in. 
high at the face. The static disc is of 
polished steel, 0.015 in. thick, with thin 
edges. A 0.020-in. hole is drilled in its 
center. 

An improved static pressure measur- 
ing tube (suitable for experimental 
work) has also been used. It consists of 
a hollow, polished, brass disc with 
rounded edges, about 1% in. in diameter 
with a 0.020 in. hole in the center of 
each face. Attached radially to one 
edge is a metal tube. When placed in 
an air stream of unknown direction the 
error is less for any position of the 
disc than for a closed-end static tube 
crosswises to the stream, and if the disc 
be turned by rotating its tube until a 
maximum pressure is recorded, the 
error becomes very small. 

Information is frequently desired as 
to the quantity of cooling air passing 
through an engine under various cool- 
ing conditions. By careful calibration 
of a cooling blower for an engine test 
stand, the air flow through the baffle 
passages of any radial engine can be 
obtained. 


Correction 

In the article on Bearing Loads on 
pages 774 and 775 of our issue of 
June 8, the definition of the term r 
in the equation for the bearing load 
was given incorrectly. Instead of be- 
ing the ratio between length of stroke 
and connecting rod length, it is the 
ratio between the crank radius and 
the connecting rod length. 


June 22, 1935 























= SUMMER MEETING 














Seek to Rationalize Designs 


of Aircraft Engine Cowling 





Robert Insley 


Was chairman of the Monday after- 
noon session on Aircraft Engines 


planes are powered with radial air- 

cooled engines and use N.A.C.A. 
cowling to obtain a low engine drag. 
With increase in the specific power out- 
put of air-cooled engines and the use 
of controllable and constant-speed pro- 
pellers permitting full power to be de- 
veloped in climb, the difficulties of 
obtaining a cowling giving a low drag 
and satisfactory engine cooling have in- 
creased. 

Early studies of cowlings were main- 
ly directed to proving the merit of the 
cowling as a means of reducing the 
drag due to the engine, and little atten- 
tion was paid to obtaining satisfactory 
engine cooling. No attempt was made 
to determine the quantity of cooling 
air flowing through the cowling. The 
information available concerning the 
principal variables affecting the per- 
formance of the cowling has been ob- 
tained by experimental tests of cowl- 
ings on several airplanes. The investi- 
gation by Beisel gives information on 
the comparative effects of the variables 
affecting the performance of the cowl- 


‘| majority of high-speed air- 
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ing. No attempt was made in that 
investigation to obtain data which could 
be used to predict changes in perform- 
ance. 

A new investigation of the cowling 
and cooling of radial air-cooled engines 
was covered in a paper by Donald H. 
Wood, aeronautical engineer, and Carl- 
ton Kemper, mechanical engineer, of 
the N.A.C.A. This investigation is be- 
ing conducted with the object of obtain- 
ing sufficient data to place the design 
of the cowling on a rational basis. 
Tests on a 4/9-scale model of an engine 
having an overall diameter of 45 in. 
have been conducted in a wind tunnel 
to determine the effect of a wide range 
of front and rear openings and shape 
of inner and outer lines of the cowling, 
on the quantity of air flowing through 
the cowling, the pressure drop, and the 


drag. Single-cylinder engine tests are 
being made to determine the pressure 
drop and minimum quantity of air re- 
quired to satisfactorily cool a given 
design of engine cylinder for a wide 
range of power outputs and specific fuel 
consumptions. The results of the model 
and the single-cylinder-engine tests are 
being checked on a 550 hp. radial air- 
cooled engine in the propeller-research 
tunnel. 

It is believed that the results of these 
investigations will materially reduce 
the number of experimental cowlings 
that must be built and flight-tested to 
determine a suitable design of N.A.C.A. 
cowling for a given airplane. 

In the paper the forms of cowling 
tested are described and illustrated, the 
testing methods are outlined, and pre 
liminary results are given. 
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connecting rods and bearings 
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have been introduced into knock 

testing by Neil MacCoull of the 
Texas Company and G. T. Stanton of 
Electrical Research Products, Inc. They 
use a sound-level meter and a frequency 
analyzer, the former enabling them to 
measure the total sound level at the 
microphone, and in conjunction with the 
frequency analyzer, the intensity in any 
desired band of frequencies. 

With this equipment it was found 
that knock causes an increase in sound 
energy at all frequencies measured. 
For the early CFR engine, on which 
these tests were made, combustion 
knock produces noise particularly in 
the 3000-4000 cycle and the 6000-7000 
cycle bands. Cylinder-head material 
has only a minor effect on the knock 
Sound spectrum (see chart). Detona- 
tion increases the sound energy at low 
frequencies only slightly, this end of 
the spectrum representing mainly gen- 
eral engine and other noises. The con- 


E CTRO-ACCOUSTICAL methods 


clusion was therefore reached that for 
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Electro-Acoustical Instruments 


Used to Study Engine Knock 


this particular engine the sensitivity of 
the apparatus could be increased by a 
sound filter eliminating frequencies be- 
low approximately 2500 cycles per sec- 
ond. 

Engine speed also was found to have 
only little effect on the noise spectrum. 

A review of previous work on knock 
measurement led to the conclusion that 
if the measurement could be made in- 
side the cylinder instead of outside, 
more information could be secured re- 
garding the origin of the knock sound. 
An apparatus was then evolved which 
consists of a small condenser-micro- 
phone with a diaphragm 0.045 in. thick, 
mounted flush with the inner surface of 
the cylinder head. The voltage gener- 
ated by movement of this diaphragm 
was amplified, rectified and measured in 
arbitrarily designated sound units on a 
highly damped ballistic meter. From 
the preceding experiments, it appeared 
obvious that the lower frequencies 
should be supressed to eliminate certain 
engine noises, and thus increase the 





sensitivity. In an attempt to determine 
what portion of the spectrum might be 
suppressed without losing any of the 
essential characteristics of the knock, an 
extensive series of high and low pass 
filters was inserted in the circuit, per- 
mitting the selection of a large number 
of combinations of frequency bands. 

From the experimental work with 
this equipment the following conclu- 
sions were drawn: Anti-knock evalua- 
tions require two simultaneous investi- 
gations—in cars and in the laboratory. 
Both should be measurements of the 
same physical phenomenon, preferably 
by similar methods, or a controllable 
weighting of the variables in the two 
methods should be provided. Correla- 
tion between these two lines of investi- 
gation is of value only if similar 
accuracy is obtained in both. 

It was found that cutting off fre- 
quencies below 3000 cycles per second 
raises the anti-knock rating for most 
fuels, the rating of one fuel being 
raised 5.5 octane units; yet the rating 
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of a blend of iso-octane and n-heptane 
was decreased 4.5 octane units. 
Cutting off low frequencies increases 
the sensitivity of the apparatus. It also 
shifts the point on the fuel-air ratio 
scale at which the maximum scale read- 
ing is obtained in the direction of richer 
mixtures. Cutting off frequencies be- 
low about 375 cycles per second gives 
anti-knock values in fair agreement 
with those obtained by the A.S.T.M. 
bouncing-pin method. Cutting off fre- 
quencies below 750 cycles eliminates all 
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effects of normal gas-pressure changes 
during the power cycle which are inde- 
pendent of detonation. Cutting off 
frequencies below 1500 cycles gives 
anti-knock values which are in better 
agreement with those evaluated in cars. 
To obtain close correlation between re- 
sults obtained in cars and from labora- 
tory test engines it may be necessary 
to use different frequency cut-offs for 
various classes of cars, depending on 
their engine design. 

Use of an oscillograph in conjunction 








*@ 


with the cylinder microphone gives g 
clear picture of the gas-presgyre 
changes within a cylinder. The effects 
of normal combustion can be separated 
from detonation effects because the 
former are characterized by much low. 
er frequency. Examination of the 
characteristics of normal knock-free 
combustion gives an excellent means of 
studying “combustion roughness.” 

The road meter and the engine micro. 
phone used are described in detail jn 
appendices. 








Cellular Rubber for Seat Cushions 


HE latest development of the rub- 

ber industry for the improvement 

of the riding comfort of automo- 
biles, buses, trucks, railroad cars, am- 
bulances, etc., is cellular rubber. H. E. 
Elden, technical manager of Dunlop 
Tire & Rubber Corp., presented a paper 
discussing the properties of cellular 
rubber for passenger-car cushions. He 
also briefly described the novel method 
of manufacture and outlined the prop- 
erties of the product. 

To perform its function efficiently, an 
automobile seat must receive the body 
without shock and then support it in a 
natural unrestrained position. It must 
also act as a secondary suspension sys- 
tem, in order to reduce to a minimum 
the shocks arising from road irregulari- 
ties. The load-deflection characteristics 
of both spring and cellular rubber seats 
can be varied within wide limits, and 
there is very little to choose between 
properly designed seats of the two 
types. 

High local pressures can be avoided 
to a considerable extent by shaping the 
upholstery to the contour of the body. 
Within the limitations of the covering 
material, cellular rubber seats adjust 
themselves automatically to the contour 
of the body under very small loads, and 
may therefore be considered as shaped 
seats. 

The profile of a cushion must be 
studied for each make and model of 
car. The internal structure consists of 
ribs of varying widths, properly rein- 
forced and spaced according to height 
of the cushion, density of cellular rub- 
ber, and load to be supported. Addi- 
tional reinforcement may be had at the 
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sides to insure stability, and at the 
front to give a firm edge for upholster- 
ing. The reinforcements at the front 
edge are so arranged that the feeling 
of softness is perceptible to the pas- 
senger. The ribs, which run perpen- 
dicular to each other form vertical 
cavities. 

Rubber has very good vibration- 
absorbing and damping properties. The 
cellular nature of the structure and the 
air contained in the molded vertical 
cavities add further to these properties. 

A cellular rubber cushion is mounted 
on a base of plywood, metal, or close- 
woven fabric. A hole is made under 
each molded cavity, and variations in 
the size of this hole vary the damping 
properties of the cushion. The depth 
and density of the cushion and the vol- 
ume of air contained in the cavities 
also vary the damping properties. 

Distribution of pressure is of as 
much importance in connection with 
sustained comfort as with initial com- 
fort. It is obvious that vibration of a 
given intensity will be less disturbing 
to a passenger on a seat which supports 
him evenly. 

Cellular rubber being porous, owing 
to the movement of the passenger there 
is a continual circulation of air 
through the cushion. This can be 
demonstrated by blowing smoke into 
one of the cavities or through the mate- 
rial, when it will be seen to penetrate 
the material and escape through the 
upper surface. 

The question of heat generation in a 
cellular rubber seat was tested by re- 
cording temperatures over a 24-hr. peri- 
od while subjecting it to rapid compres- 





sion and release. The seat was covered 
with imitation leather, and _ thermo- 
couples were placed in exactly simi- 
lar positions on opposite ends of the 
seat. Examination of the temperature 
curves from 9 a. m. to 9 a. m. on the 
following day shows that during periods 
when the temperature of the atmos- 
phere was rising the punched end of 
the seat was slightly warmer than the 
other end. When the atmopsheric tem- 
perature was falling the reverse was 
true; the working end being actually 
1% deg. cooler. This might have been 
expected, because the exchange of air 
in the cells is greater near the working 
end. 

From laboratory tests and from re- 
sults with cushions in service to date it 
appears that the durability or life of 
cellular rubber cushions will surpass 
the life of the car in which they are 
installed. 

The operation of assembling the base, 
cushion, and cover is rather simple. 
Care must be taken not to apply too 
much tension to the covering material, 
which would place the cushion under 
compression, thereby impairing the 
initial and sustained comfort to some 
extent. The use of cotton, wool, hair, 
or any other material between the cel- 
lular rubber cushion and covering ma 
terial is not only unnecessary but also 
detrimental. 

Cellular rubber and other products 
made from latex may be considered 
odorless, provided compounding it 
gredients and vulcanizing agents are 
used which do not impart characteristic 
or objectionable odors to the finished 
product. 
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RZEPPA 
UNIVERSAL JOINT 


"BUILT LIKE A 
BALL BEARING" 


CONSTANT VELOCITY AT ALL ANGLES 


AVAILABLE AS A HIGH OR LOW ANGLE JOINT The FIRST and ONLY UNIFORM VELOCITY BALIL- 
IN SHAFT SIZES FROM 1” TO 214,” FOR JOINT, used by leading manufacturers for over five 


years. 
FRONT DRIVES A highly developed and proven machine element. Driv- 
PROPELLER SHAFTS ing torque in either direction distributed over 6 rolling 


INDEPENDENT SPRINGI N SG balls providing high capacity and smooth action. Ample 


end thrust capacity in either direction. A simple, inter- 
locked, self-contained unit. Perfect alignment and bal- 


for ance. Angular capacity over 37° (74° included angle). 


C rN - S Working surfaces hardened and accurately ground. All 


parts interchangeable, designed for utmost rigidity and 
B U S E S strength, long life and safety against break down under 
Parts of Joint T R U C K u 


severe shock loads. 
assembly Send for literature and engineering details. 


BOATS 


Special replacement assemblies for Ferd trucks. 


The Gear Grinding Machine Company 


DETROIT 3739 Christopher Street MICHIGAN 
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NEW DEVELOPMENTS 


Automotive Parts, Accessories 


and Production 


Tools 








Giant Automatic To 


Produce Large Dies 


A BG-3 Keller automatic toolroom 
machine of greatly increased size and 
range, incorporating features’ that 
facilitate operation and the main- 
tenance of the original accuracy over 
long periods has been announced by 
the Keller Division, Pratt & Whitney 
Co., Hartford, Conn. 

In primary function, namely the 
reproduction of dies, punches, welding 


automatically. It may be used for two- 
dimension work, as in profiling or for 
three-dimension cutting of solid forms, 
such as dies. 

Designed to cut an impression 12 ft. 
long by 6 ft. high by 30 in. deep with- 
out resetting of the die block, this ma- 
chine is suitable for the economical 
production of the enormous dies made 
necessary by radical changes in auto- 
mobile bodies—the streamline and air- 
flow designs and, more recently, the 
all-steel turret tops. It is almost 2% 








fixtures, etc., from a master or model, 
and in principle of design and con- 
struction this very large machine is 
similar to previous Keller BG types. 
Accuracy of work is also such that 
very little hand finishing is necessary, 
and in most cases the job is brought 
to the final finishing stage in much less 
time than it would take for roughing 
alone on a hand-operated machine. 
Like previous Keller automatics, the 
machine is operated by a simple elec- 
trical control through which the shape 
of a master or model is reproduced 
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times as heavy as the largest previous 
Keller BG Machine, weighing, with 
fixture, 154,000 lb., as compared with 
64,000 Ib. of the largest previous ma- 
chine and fixture. In height the new 
machine stands 21 ft. 1 in., while in 
length it is 32 ft. 5 in. and in depth, 
49 f£..3 in. 

In addition to its greatly increased 
size and weight, and greater power, 
the machine differs from its predeces- 
sors in a number of details. These 
include complete operating control 
with easy observation of the work 


from a platform on which the operg. 


tor rides; a new tracer adjusting 
mechanism, made necessary by the up. 
usual height of tracer above the 
spindle; the large fixture uprights, 
with steps and handrails on their sides: 
and a trimmer appearance of the ma. 
chine as a whole, resulting from the 
elimination of a separate control 
cabinet, simplification of exterior wir. 
ing, harmonious design of gear boxes 
and other attachments, and from jp. 
terior counterweighting of the head, 

For this machine two interchange. 
able spline-driven spindles are fur. 
nished. They are identical except for 
length and they permit full use of the 
transverse travel of the machine ip 
the production of dies of different 
depths. The longer one has a mayi- 
mum extension of 34 in. and the 
shorter, 10 in. from the head. They 
are 5% in. in diameter, are carried in 
10-in. sleeves and are mounted in roller 
bearings. Drive keys facilitate use 
with face mills. 


Mills Diesel 
Piston Rings 


Kearney & Trecker Corp., Milwaukee, 
Wis., has developed a milling machine 
designed expressly for machining diesel 
engine piston rings. The machine has 
a mandrel that accommodates a num- 
ber of rings. The rings rotate by and 
plunge into a set of revolving cutters 
so that a radial groove and a series 
of equally spaced slots are machined 
in each ring. Operation is automatic. 
It is only necessary for the operator 
to insert a loaded mandrel and engage 
a lever. At the completion of the cycle 
an automatic stop is made. 


Westinghouse Universal 
Oscillograph 


A new, inexpensive oscillograph, with 
a variety of control panels that are 
easily interchangeable, and a selection 
of galvanometers to produce up to 
eight records, is being announced by 
the Westinghouse Electric & Manufac- 
turing Co. With this new Type PA 
universal oscillograph the phenomena 
studied can be viewed while being 
photographed, which is known as the 
simultaneous viewing feature. The in- 
strument has a daylight-loading holder 
which can use 5, 10, or 200 ft. of 5-in. 
film or paper and is so arranged that 
the exposed portion can be cut off at 
any time desired without disturbing 
the supply. A wide range of film speed 
is made possible by a variable-speed 
motor. Galvanometers and _ vibrators 
are interchangeable. The complete oscil- 
lograph with controls exclusive of film 
holder is 25 in. long, 8% in. wide, and 
9% in. high, and it weighs approxi- 
mately 50 lb. 

This oscillograph is said to be well 
adapted to different applications, as it 
can be supplied with only the controls 
and galvanometers that are necessary 
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for a particular requirement, and then, 
as requirements change or grow, other 
controls and galvanometers can be in- 
stalled. For instance, the oscillograph, 
consisting of the main case and con- 
trols, can be purchased with two galva- 
nometers and controls therefor, so that 
either voltage or current values can be 
measured. Then, as requirements grow 
and additional records are desired, gal- 
vanometers can be added for measuring 
additional current, voltage and watt 
values. 

The main case has an upper dust- 
tight optical compartment and the 
simultaneous viewing is built in, so that 
ijt does not interfere in any way with 
photographing. The viewing screen 
consists of a hooded screen 5 in. square. 
The control panels are mounted in a 
compartment below the optical com- 
partment and are easily removable. The 
industrial and laboratory types are 
supplied for either 6 volts D.C. or 110 
volts A.C. or D.C. 





Fellows Planetary-Type 
Gear Lapping Machine 


The Fellows Gear Shaper Company, 
Springfield,. Vt., has recently placed on 
the market a Planetary-type Gear Lap- 
ping Machine particularly adapted to 
the lapping of small fine-pitch gears. 
On this machine the lap, which is of 
the internal gear type, is held sta- 
tionary in the machine. Attached to 
the work-spindle of the machine is a 
self-contained planetary-type head 
carrying three supplementary work- 
spindles, in which arbors are retained 
for holding the work. 

The planetary head is rotated by the 
main work-spindle and, as it rotates, 
carries the three work-holding spin- 
dies with it. Each spindle has a 
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pinion attached to it and these mesh 
with individual internal gears, which 
are arranged to offer resistance to the 
free rotation of the work. In this way 
sufficient pressure is exerted to ex- 
pedite the lapping operation. The 
planetary head in addition to being ro- 
tated is also reciprocated. The rota- 
tive motion distributes the lapping 
compound, and the reciprocating action 
accomplishes the lapping. This ma- 
chine can be supplied in several dif- 
ferent arrangements to suit the char- 
acter and shape of the work. 


To facilitate operation of the ma- 
chine, an air ejector for the work ar- 
bors is provided. The air cylinder is 
attached to the rear of the machine 
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work-spindle, and is operated by foot 
treadle. Gears of different diameters 
are lapped by using internal-gear laps 
made to suit the diameter of the gears 
and the center distance of the three lap 
spindles. This method can be adapted 
to the lapping of both spur and helical 
external gears. 





An exhaust tail pipe for aircraft en- 
gines for which it is claimed that in- 
stead of offering a back pressure, it 
draws the exhaust from the system, has 
been developed in the laboratory of the 
National Research Council of Canada 
and is described and illustrated in 
Canadian Aviation for February, 1935. 





DENVER 





DERMA-SAN 


mg YOU spend many a dollar protecting your plant 
from Fire. Without such safeguards, your business 
is in constant danger. But what protection do you 
have against Oil Dermatitis? A single germ, infect- 
ing cutting oil, can put your entire force under 
doctor’s care... cripple production ... cause com- 
pensation payments. Adding Derma-San to cut- 
ting oil prevents Oil Dermatitis. Like fire insurance, 
it offers protection you cannot afford to be without. 
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Here Comes 
the Light_ 
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Out of the Gloom—the Haze—the Murk 


Out of the uncertainty of the depression gleams the bright 
star of RECOVERY. 


How are YOU going to take advantage of this “start of 
return to normalcy” to secure your share? 


Have you been forgotten? 


- Have you slipped? 


Are you still a prey to pessimism? 


The Conference of the National Industrial Advertisers 
Association at Pittsburgh, September 18th, roth and 2oth, 
will present a BALANCED PROGRAM, thoroughly prac- 
tical—conclusively modern—it will bridge the gap between 
1929 and 1935, which marked the era of industrial lassitude, 
depleted appropriations and changing organizations. It will 
pick up the burden of advertising where the fire of enthusi- 
asm became dim—it will restore the vital spark of inspira- 
tion—it will carry on! 


The Pittsburgh Conference program is the result of long and 
careful study by leaders in industrial advertising who have 
intimate knowledge of problems paralleling yours. They are 
presenting this program from EXPERIENCE—and you can 


take this experience away with you at comparatively little . 
expense. 


If you find that you have lost touch with industrial market- 
ing and advertising during the dark days; if you just know 
that things have happened which it is your duty to recog- 
nize—YOU WILL PROFIT BY THIS PITTSBURGH 
CONFERENCE OF THE N.I. A. A. 


If you are an executive of a company that has an investment 
in an advertising department, your judgment in sending a 
delegate to attend these sessions will be entirely justified. 


National Industrial Advertisers Association, Inc. 


Write for reservations—now—to 


INDUSTRIAL ADVERTISING COUNCIL 
P. O. Box 1198 
PENNSYLVANIA 


PITTSBURGH 
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